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Abstract
During the last two decades Oman has experienced rapid economic development but 
this has been accompanied by environmental problems. Although agriculture in Oman 
is not usually considered a major component of the oil-dominated economy, 
government policy has been directed towards diversification of national income and 
as a result there has been an increasing emphasis on revenue from agriculture and an 
enhancement of production via the use of irrigation, machinery and inputs such as 
pesticides. In recent years this has been tempered with a range of interventions to 
encourage more sustainable production. Certain pesticides have been prohibited; there 
has been a promotion of organic agriculture and an emphasis on education and 
awareness programs for farmers. The last point is of especial relevance given the 
nature of the farm labour market in Oman and a reliance on expatriate and frequently 
untrained labour. The research described here examines the process through which 
agricultural policy is developed by the upper levels of the government executive 
within a centralised system, including support for international agreements and 
protocols, and the mechanisms by which these policies are intended to be 
implemented. Using semi-structured interview techniques a group of key informants 
helped identify the key aspects of, and problems with, government support for 
agriculture. They provided insights on the current role of agriculture in Omani society 
and the barriers to future expansion. They also identified a number of problems 
associated with the current state of the industry, including the nature of the expatriate 
work force, the profligate use of natural resources and the excessive use of pesticides. 
They also identified a possible counterbalancing influence in the emerging Farmers’ 
Association.
The research also explored the state of knowledge at farm-level regarding the safe use 
of pesticides and what factors could enhance or indeed operate against the spread and 
implementation of that knowledge. The effectiveness of the existing extension 
services in relation to pesticide safety was explored through a detailed survey of 
current pesticide use, labour awareness of pesticide regulation and transfer of 
knowledge between farmers. From these results the potential for development of 
farmer-lead knowledge diffusion models is explored.
Problems associated with pesticide use in developing countries are mostly associated 
with misuse, which can be attributed to a number of causes: lack of education and 
training in pesticide use; pesticide subsidies; lack or inadequate information on their 
hazards; difficulty in conducted needed research due to fiscal constraints; problems 
with communications and extension; unwillingness of farmers to accept risk of crop 
loss; the effect of the tropical climates on the use of protective clothing; use of toxic 
materials in a hazardous manner; and inadequate regulation and enforcement. In many 
developing countries, the development and enforcement of pesticide policy and 
regulations does not have important priority.
The results show that the membership of the recently established Al-Batinah Farmers’ 
Association (FA) is helping its members adhere more than other farmers to legislation 
with respect to pesticide use and safety equipment. FA farms also appear to have a 
better record on the use of safety equipment and dispose of waste more in accordance 
with existing legislation. Further research is, however, required to compare down­
stream aspects of pesticide use on FA and non-FA farms, especially in relation to the 
ability of those applying pesticides (mixing, applying, maintaining harvest intervals) 
as well as at the ability of decision-makers to link correct pest/disease diagnosis with 
the selection of the most appropriate product. The research concludes with a series of 
key recommendations for farmers, extensionists and government policy makers, 
perhaps most relevant of which would be that FA organisations should be encouraged 
to flourish in Oman as a means of reducing the impact of pesticides.
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Chapter 1. Introduction
Agriculture is arguably more important in the world today than ever before. This is 
not only because the population is increasing and more food needs to be provided for 
the growing population, but also because of the on-coming challenges of climate 
change, dwindling natural resources, reduced water availability and regional conflicts. 
Furthermore the agro-industrial seetor faces the challenge of the equality of 
distribution; some countries have more food than others do. Food resources may 
conceivably be sufficient but product distribution is not. In some countries there is 
malnutrition in others obesity is epidemic. The rate of population growth in Oman is 
amongst the highest in the world. Global issues surface in Oman also. Furthermore 
as a country with a long coastline, Oman is potentially vulnerable to climate change 
scenarios and problems associated with sea-water intrusion reducing the groundwater 
quality. Thus, just as elsewhere the importance of agriculture in Oman is as high as 
ever it has been.
The growth in the number and use of pesticides over the past fifty years is an integral 
part of the technological revolution in agriculture that has allowed for major increases 
in productivity across much of the globe (Uri, 1997). The mechanisation revolution 
of the 1930s and 1940s has been augmented since 1945 by a chemical revolution in 
terms of pesticides (Carlson and Castle, 1972, cited by Uri 1997), but this has come 
with an environmental cost, and these problems have helped spawn approaches such 
as Integrated Pest Management (IPM) which attempt either to eliminate pesticides or 
minimise their use via a complementation with other means of managing pests and 
disease (e.g. biological control). Problems associated with pesticide use in developing 
countries are mostly associated with misuse and can be attributed to a number of 
causes: lack of education and training in pesticide use; pesticide subsidies; lack or 
inadequate information on hazards; difficulty in conducting needed research due to 
fiscal constraints; problems of communication fi*om state extension organisations; 
unwillingness of farmers to accept the risks of crop loss; the effect of the tropical 
climates and inadequate regulation and enforcement (Brader, 1982;Schaefers, 1990 
cited by Schaefers, 1996). In many developing countries, the development and 
enforcement of pesticide policy and regulations does not have priority. But even if 
policy and regulations have been developed it is necessary to stress that they alone
cannot accomplish this objective unless they are both enforceable and are enforced 
(Schaefers, 1996). As shown by Farah (1993) an FAO survey indicated that about 
25% of developing countries lack any kind of legislation to control the distribution 
and use of pesticide, and 80% lack the resources to implement and enforce the 
legislation that does exist (Farah 1993, cited by Schaefers, 1996). Even where 
international agreements have been signed to limit exposure to certain pesticides, 
some of developing countries continue to seek exceptions (UNEP, 2011).
One o f the key issues linked to the use of pesticides is the need for farmers to have 
more knowledge with regard to their use and handling. Farmers need to know the 
appropriate pesticide to use as well as when best to use it so as to maximise the 
benefits and limit environmental damage. Similarly in terms of handling, it is not 
clear how effectively the government policy on pesticide container disposal and the 
disposal of obsolete pesticide stocks is being translated into action at the farm level. 
The effectiveness of existing channels of communication for knowledge flow is 
unclear.
While there has been much research into all o f these and other issues related to 
pesticides, there are still many gaps in our knowledge. For example, research is 
required to explore the state of knowledge at the farm-level in many parts of the world 
regarding the safe use of pesticides and what factors could enhance or indeed operate 
against the spread and implementation of that knowledge. In particular, research to 
address the potential for farmer-to-farmer (horizontal) spread of knowledge as a 
means for addressing what is often perceived to be a relatively ineffective ‘official’ 
extension service is considered necessary. The effectiveness of the existing extension 
services in relation to pesticide safety has to be explored as do labour awareness of 
pesticide regulation and transfer of knowledge between farmers. In this way the 
potential for development of farmer-led knowledge diffusion models could be 
explored. While there has been much work with ‘Farmer Field Schools’ and the role 
of farmer organisations, there are some parts of the world where this is still very much 
in its infancy and an example of that is the Sultanate of Oman where no information is 
available on alternatives to the state-sponsored models of extension as a means of 
knowledge diffusion. Indeed the recent creation of the first farmer’s association in 
Oman (and indeed the region) suggests that this is an ideal time to examine the role of
the state and other organizations in the transfer of knowledge in general and 
knowledge about pesticide use in particular.
The Sultanate of Oman is located in the southeast of the Arabian Peninsula. The 
country in its current form emerged following the assumption of power of His 
Majesty Sultan Qaboos bin Said in 1970. In the intervening years extremely rapid 
developmental progress has been made although this has been accompanied by the 
emergence of a number of environmental issues. The total land area is 309,500km^ 
and the total population in Oman was estimated in 2010 at 2.7 million. 
Approximately 50% of the population lives in the Muscat and Al-Batinah 
govemorates (Census, 2010). During the last two decades Oman has experienced 
rapid economic development but this has been accompanied by various environmental 
problems. Manufacturing and agricultural output have increased substantially but 
initially this was not balanced with sufficient environmental management. Although 
agriculture in Oman is not usually considered a major component of the economy, 
government policy has been directed towards diversification of national income and 
as a result there has been an increasing emphasis on revenue from agriculture and an 
enhancement of production via the use of irrigation, machinery and inputs such as 
pesticides. The increasing use of the latter has been of particular concern in Oman 
both in terms of human health and impacts on the environment.
According to the Al-Batinah Master Plan (Anon, 2010), Al-Batinah is the main 
agricultural region in Oman, with 44.3% of the total production of the country. 
During the period 1998-2008 the growth rate of agricultural production was 0.5% per 
year. Small farms predominate with over 80% of the agricultural area occupied by 
farms with areas less than 2ha. The reason for the small size of many land holdings 
is, in part, due to Shariaa inheritance law with the deceased farmer’s land being 
distributed among his children. This can lead to the smaller pieces of land that are 
uneconomical in terms of agriculture investments (FAO, 2007).
A wide range of crops are cultivated, most importantly dates {Phoenix dactylifera L.), 
lime {Citrus aurantifolia (Christm. and Panzer) Swingle), mango {Mangifera indica 
L.), Rhodes grass {Chloris gayana Kunth) and alfalfa {Medicago sativa L.) and 
vegetables and other seasonal crops. Current production in Oman covers just one- 
third of Oman's food needs, making the country heavily dependent on imports. In
more recent years government intervention has increasingly been directed towards 
encouraging more sustainable production. Certain pesticides have been prohibited; 
there has been a promotion of organic agriculture and an emphasis on education and 
awareness programs for farmers. The last point is of especial relevance given the 
nature of the farm labour market in Oman and a reliance on expatriate and often 
untrained labour.
Agriculture and fisheries at a national scale currently employs about 226,500 people, 
with close to 75% (169,600) of them being Omani (Al Zadjali, 2009). The number of 
agricultural labour wage earners is 72,155 and it is estimated that 15,000 (21%) are 
Omani while the majority (57,000 or 79%) are expatriate labourers mainly from India, 
Bangladesh and Pakistan (Al Zadjali, 2009). This balance is important as the 
expatriate labour force is generally low skilled and Al Zadjali (2009) has suggested 
that the low-skilled labour force in Oman is a significant factor contributing to the 
deterioration of natural resources, particularly soil and water, through extensive and 
indiscriminate use of agrochemicals and irrigation water. It follows from this 
observation that if the level of skilling could be increased then these detrimental 
impacts should be lessened. The question then becomes how best to achieve this 
enhancement of the skill base within such a diverse agricultural community?
Given the centralised nature of the government in the Sultanate of Oman and the 
relatively new institutions it has in place, it provides a unique set of insights into the 
processes of putting sustainable agriculture into practice and indeed the factors that 
may work against this. The research first attempts to understand the state of play with 
regard to existing policies of relevance to pesticides and how these are currently 
implemented. This is then used to identify a number of issues, including a relative 
weakness of engaging with farmers via the extension service. This then resulted in a 
focus towards understanding the potential of farmer-to-farmer exchange of 
information via the vehicle of farmer associations; a relatively new institution in this 
part of the world.
As mentioned, the use of agro-chemicals, especially pesticides, has increased 
dramatically in Oman during the last decades. Recently the Chemical Department at 
the Ministry of Environment and Climate Affairs (MECA) and the Plant Protection 
Department at the Ministry of Agriculture and Fisheries Wealth (MAFWQ has
registered pesticide products and formulations for importation and sale in the country. 
There has been no lack of policy regarding pesticides in Oman; two fundamental 
Royal Decrees (primary legislation) related to agricultural and industrial chemicals. 
Royal Decree 46/95 is concerned with industrial chemicals and pesticides whilst 
Royal Decree 64/06 is concerned with pesticide management. The 2006 Pesticides 
Law details types of pesticides and procedures for pesticide management and 
registration. Based on the Pesticides Law, Ministerial Decision 194/07 provides 
details of prohibited and restricted pesticides. Under these pieces of legislation, 131 
pesticides were prohibited from use in Oman. In addition, another 30 were given 
restricted status meaning that they can only be used at specified concentrations and 
formulations (Ministry of Legal Affairs, 2006). Indeed the shift in policy witnessed 
in Oman has highlighted tensions between a desire to maximise agricultural 
production (for export and home consumption) as an economic desire, and a growing 
awareness of the importance of sustainability and desire to protect the environment. 
These are significant policy interventions, but what is the evidence that they are 
working?
Given the importance of pesticides to both agricultural production and 
environmental damage, let alone societal factors such as their impact on human 
health, research is required to analyse their use in Oman and in particular the 
role that may be played by the training of agricultural workers (farm owners as 
well as their managers and labourers).
The author is currently Chemical Expert at the Ministry o f Environment and Climate 
Affairs. He worked as the Director of Chemical Substances for sixteen years and 
represents his country on regional and international committees related to 
international agreements concerning industrial chemicals and pesticides. The author 
also has experience in working with the registration of industrial chemicals and 
pesticides as well as inspection and monitoring of chemicals. He is a chairman of 
national technical committee which is involved in chemical management in the 
Sultanate of Oman. He is also member of the pesticides registration committee which 
was established in 2013 at the MAFW. He therefore has direct experience of 
developing policy related to industrial chemicals and pesticides.
1. Based upon the author’s experiences in Oman, a number of assumptions were 
used as the basis for the research described here. In effect these became 
hypotheses to be tested. In the author’s experience there are serious problems 
concerning pesticide use in general in Oman and the availability of prohibited 
pesticides in particular.
2. There are serious problems with the agricultural labour force; much of it is 
neither properly trained nor qualified. The extent of this problem is not known 
within Oman, including what variation there may be between farmers.
3. Following on from the point above, many farms are small scale (often a 
consequence of Sharia inheritance law) and this is said to result in poor 
management structures especially in relation to information flow in general 
and pesticide awareness in particular due to frequently absentee landlords. 
This may be exacerbated by language issues.
4. State extension offices are often perceived in Oman as being weak. There are 
various reasons for this. Indeed given this weakness it may be surmised that 
the Ministry of Agriculture and Fisheries Wealth is poorly equipped to 
communicate information to farmers.
5. Alternative vehicles may exist to supplement this communication, and one of 
them may be the 'Farmer Associations'. But they are relatively new in Oman 
and have not been researched. Little is known about the extent to which they 
already engage in communication and training and what the scope might be 
for enhancement. Farmer-to-farmer dissemination has been well explored in 
the academic literature (for example Feder et al., 2004) but is relatively under 
explored in the Arab countries of the Middle East. The development of 
Farmer Associations is a very recent innovation in Oman. The first officially 
recognised grouping of farmers in Oman is the Al-Batinah Farmers’ 
Association, located in A’Suwaiq, and was formed in 2005 although it did not 
gain official status until 2009 following the issuance of Ministerial Decision 
No. 126/2009. The initial membership of 10 has recently increased to 65. The 
annual membership fee is equivalent to 20 $US per hectare per year. The 
administrative council of the Association meets every two months and the 
general assembly meets once a year, but most members have weekly meetings.
To some extent the issues raised above have been based upon anecdotal evidence 
gained by the author about the development of agriculture in Oman (specifically the 
Al-Batinah Govemorates) and its interaction with environmental issues. As a result it 
is possible to frame some (assumptions) questions that were explored in the research 
and indeed have been touched upon by other researchers, albeit not in the context of 
Oman. These are:
1. Explore the vectors for change in the agricultural sector in Oman. How has 
the government attempted to balance the need for economic growth and 
environmental impact? This question helps provide the context for exploring 
pesticide use in the country.
2. Explore the state of knowledge at the farm-level regarding the safe use of 
pesticides. Anecdotal evidence suggests that this may be weak but is that 
really the case and is there variation amongst farmers in terms of such 
knowledge?
3. Following on from the point above, analyse the factors that could enhance or 
operate against the spread and implementation of knowledge regarding the 
safe use of pesticides. If  the knowledge of safe pesticide use is weak amongst 
at least some farmers then why should that be so? This will include 
institutional factors such as the governmental extension services, role of the 
private sector (pesticide suppliers) and farmer groups.
4. Examine the potential for supplementary approaches to knowledge 
dissemination of pesticide use such as farmer-to-farmer (horizontal) spread of 
knowledge. What obstacles exist that might inhibit such approaches to 
knowledge diffusion?
In order to address these questions the author implemented a research project between 
January and November 2012 based in Al-Batinah. The research involved a field 
survey with 213 farm worker and farm owner respondents from 171 farms (randomly 
selected from those listed in the agricultural census database) in both Al-Batinah 
Govemorates. A series of second, telephone, interviews with 100 farm owners (50 
from FA farms and 50 from non-FA farms) was conducted to determine attitudes 
towards pesticide use and channels of knowledge diffusion, including those provided 
by the state extension service and the FA itself.
Chapter 2 will examine the literature o f possible conceptual frameworks within which 
an examination of pesticides use in the Omani context could be based. This chapter 
will also review the literature related to farmer organisations and cooperatives and 
begins to explore the literature related to pesticide misuse. This chapter will set out 
the current state of knowledge regarding pesticide use in the Sultanate of Oman and 
will look at crop protection through the lens of related conceptual frameworks 
including Ecological Modernisation and Agricultural Productivism as factors 
influencing production. Briefly, Social Network Analysis will be discussed as a 
conceptual framework for examining the routes through which knowledge can diffuse 
through formal and less formal channels. Finally, a more detailed discussion will be 
given of Knowledge Diffusion theory and the dynamics of farmer-to-farmer 
dissemination of pesticide knowledge and how farmers’ associations may work as a 
conduit for this communication.
Chapter 3 will give some background information on the Sultanate of Oman, its 
location, geographical information, history and agriculture information in general and 
details about where the fieldwork took place.
Chapter 4 describes the methodology used in each of the research chapters.
Chapter 5 examines and discusses information received from a panel of key 
informants and experts made up of senior academics and ministry staff. Information 
received was used in the design of the field survey described in Chapter 6.
Chapter 6 describes and discusses the results of a survey of 213 respondents from a 
number of farms both within and outside the Al-Batinah Farmers’ Association 
concentrating especially on attitudes to pesticide use.
Chapter 7 discusses a second survey of farm owners both in and outside of the 
association to determine and understand their attitudes to the farmers’ association and 
the benefits that could be obtained from it.
Chapter 8 describes the results of the second series of interviews with the key 
informants where the results of the field survey were discussed and their responses to 
the results obtained are described.
Chapter 9 is a general discussion, bringing together the results of all previous 
chapters.
Chapter 10 provides some concluding statements and recommendations for future 
studies.
Chapter 2. Literature Review
2.1 Theoretical Framework
Examining the dynamics of change in pesticide use in a developing country like the 
Sultanate of Oman could be done through the perspective of a number of social 
management theories. Amongst the candidate conceptual frameworks that might be 
included is Ecological Modernisation; this involves an analysis as to how modem 
societies deal with environmental issues related to industrial production. Ecological 
Modernisation is closely related to the concept of Agricultural Productivism and the 
allied concept of post-productivism where agricultural targets are shifted away from 
maximizing production, typically via an increase in yield (production per unit area), 
towards the idea of consumption of “the countryside” with an apparent commitment 
to reducing pesticide use. Thus concerns begin to move beyond a sole focus on 
maximising production to the inclusion of environmental protection and indeed the 
well-being of people. Integrated pest management (IPM, including biological control, 
rational pesticide use, etc.) for example might be expected to increase in societies that 
have passed into a post-productive phase. IPM could also be explained as a form of 
ecological modernisation whereby crop protection is undertaken in ways that ensure 
the environment or indeed the farmer’s livelihood is not damaged. At one level this 
may involve the elimination of pesticides as an option in crop protection to their 
integration with other approaches such as the use of plant resistance or natural 
enemies. If  pesticides are included within IPM then there is typically a requirement 
that they have as little negative impact on the environment as possible and that their 
use is managed by appropriate thresholds. But such changes do place additional 
demands on farmers and often need to be accompanied by the adoption o f new 
practices and this is linked to issues such as awareness, education, training and 
knowledge diffusion. Social Network Analysis and Knowledge Diffusion are both 
concerned with how ideas and knowledge move within communities and how this 
process of spread can be measured. This Chapter therefore will begin with a brief 
discussion of these social management theories before examining in more detail, 
through the lens of knowledge diffiision theory, the issues related to pesticide use in 
Oman, as a model for a developing country in the Middle East. This chapter thus
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provides the conceptual frameworks within which the examination of pesticides use in 
the Omani context will be based for the remainder of the thesis.
2.1.1 Ecological Modernisation
As the global population continues increase the demand for food increases directly. 
Land clearing and the intensive use of existing cropland contribute to the increase 
crop production. However, the agricultural impact on the environment from land 
clearing, fertilization and habitat fragmentation causes threat to biodiversity and 
ultimately to the sustainability of natural resource use. There is growing awareness 
that steps need to be taken to minimize the environmental impact of agriculture; to 
intensify agricultural crop production in a sustainable way by the adoption of efficient 
management practices, the adaptation and transfer of high-yielding technologies to 
croplands and global technology improvements (Tilman et al., 2011). In a way the 
concept of sustainable intensification in agriculture is a reflection of the broader 
concept of Ecological Modernization, a conceptual framework that is been in 
existence for several decades and originally proposed as a means of examining 
changes within the industrial sectors.
Ecological Modernisation (EM) has been identified as one of the pivotal sociological 
theories of the 20^  ^ century. It is a sociological interpretation of the way that 
contemporary industrialized countries deal with environmental crises, such as those 
that can emerge from widespread and indiscriminate use of pesticides. The theory of 
EM attempts to explain how modem societies deal with and become aware of 
environmental issues related to industrial activities. As mentioned above IPM can be 
considered a manifestation of EM in many developed agricultural systems. IPM 
technologies include the rational use of pesticides, the use or more environmentally 
benign pesticides, the use of resistant varieties, biological control, modem and 
managed irrigation systems and the increased use of protected cropping stmctures. 
But more than this, EM would also emphasise how societies deal with issues such as 
the disposal of pesticide waste, the use of personal protective equipment (PPE) and 
the willing acceptance of govemment policy on allowable pesticide active ingredients. 
EM as a concept has flourished since the 1980s when environmental sociologists and 
other social scientists studying environmental deterioration began tracking
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transformations in environmental discourse and social practices (Mol, 2000). In a 
more focused EM context, Milanez and Buhrs (2007) argue that a modem country is 
one that has broken the connection between economic growth and environmental 
impact; in effect the two have become decoupled. Policy developments in Oman over 
recent years are attempting to encourage just that. The modem concept of EM theory 
started taking shape in the 1980s and was led by environmental social scientists in 
Westem European countries including Germany, The Netherlands and the United 
Kingdom (Mol and Sonnenfeld, 2000). The Netherlands, in particular has, in many 
senses, lead the way in putting EM theory into practice such as in the development of 
environmental policies and plans, and making these consistent with theory, especially 
in terms of harmony between environmental protection and economic growth 
(Geofomm, 2000). Mol and Sonnenfed (2000) argue that theories o f Ecological 
Modemisation developed in three main stages. The first, covering the early to mid - 
1980s and located firmly in a European context, emphasized the role of technological 
innovation in environmental reform, a critical attitude towards the bureaucratic state, 
and a positive attitude to the role of market actors and dynamics. The second from 
the late 1980s to mid-1990s, downplayed technological innovation, adopted a more 
balanced view on the roles of the state and the market, and focused more attention on 
the institutional and cultural dynamics of ecological modemization. The third, since 
the mid-1990s has been a progressive broadening in its theoretical and geographical 
frontiers to include the ecological transformation of the consumption and ecological 
modernization outside Europe, particularly Asia.
Broadly, two types of technological innovation are envisaged in the context of EM - 
hard and soft technology. Hard technology refers to product re-design, improvement 
of equipment and production processes, resource efficiency and the use of alternative 
environmentally friendly raw materials. Soft technologies include organizational 
change, long-term planning, environmental management systems, green marketing, 
environmental certification and new training methods. Clean technologies integrate 
environmental considerations into their design to avoid or reduce their impact on the 
environment (Murphy and Gouldson, 2000). In an agricultural context, a working 
analogy would be with ‘conventional’ agriculture which seeks to maximise yield as an 
‘end of pipe’ compared with the ethos of sustainable agriculture. In Sweden the 
govemment made strenuous efforts to reduce the environmental impact of agricultural
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activities on the Baltic Sea and other important ecosystems. They found that 
implementation of agricultural techniques that rely on many of the principles found in 
nature such as recycling of nutrients and using biological pest control could reduce 
agricultural emissions to the Baltic Sea. They used high tech computer programming 
to identify the risks of pests as they arise and high tech equipment to pinpoint the pest 
and directly apply the needed chemical. By using these modem techniques they were 
able to reduce or eliminate of synthetic fertilizers and chemicals for pest control 
(Archambault, 2004).
There has been a significant increase in commitment to tackle environmental issues 
and sustainable development in the Gulf Cooperation Council (GCC) countries. 
Founded in May 1981, the aim o f this collective is to promote coordination between 
member states in all govemment sectors including environmental issues, health policy 
and harmonization of pesticide legislation. Environmental institutions have been 
given a higher priority and an enhanced status, and the number of unified policies has 
increased.
In broad terms EM in the GCC region can largely be seen as a govemment 
responsibility as industrial innovation is lacking as scientific and technological 
advancements have only recently started to gain pace (see Milanez and Buhrs, 2008). 
O’Brien, et al. (2007) also make the point that the international leverage for EM- 
related activities tied to development assistance from developed countries is not 
present in the GCC. O’Brien, et al. (2007) suggested the grouping together of nations 
such as those of the GCC and certain oil-based economies of central Asia into the so- 
called “resource-rich developing nations”.
Other characteristics shared by these countries include their dependence on a large, 
mostly uneducated expatriate workforce, mostly from south Asian countries. In most 
cases the priorities of these workers is to maximize the money sent back to support 
their families. Therefore the inclination of these workers to consider the 
environmental impact of their actions is questionable. In Abu Dhabi for example, 
80% of the population are expatriates, mostly transient workers; the willingness of the 
govemment to allocate resources to improve the environmental awareness o f this 
group of workers is currently lacking although recent campaigns have been launched
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in human health and social responsibility issues specifically targeted at the migrant 
work-force (O’Brien et a l, 2007).
The discussion of pesticide use change within the domain of ecological modemisation 
(EM) has been little discussed in the literature either in relation to developed or less 
developed countries. Much of the literature relates to policy development with the 
concept of EM used as a form of yard-stick to measure the extent of any “green” 
transformation, as in for example the less developed countries of the GCC (Reiche, 
2010) and China (Zhang, Mol and Sonnenfeld, 2007) or more developed countries 
including UK (McClenaghan, 2008) and USA (Schlosberg and Rinfret, 2008). 
Altematively, much of the literature relates to components of EM such as 
technological environmental innovations (TEIs) such as in reducing greenhouse gas 
effects (see for example Ross, Nagelhout and Montfoort, 2009). Sassenrath et a l 
(2008) looked at the trajectory of change in US agriculture and the future 
technological changes required that will need to address issues of land use, decline in 
work force and societal support of farming, global competition, changing social 
values in both taste and convenience of food, and increasing concems for food safety 
and the environment. However a detailed discussion of the role of pesticides in these 
changes is not made.
2.1.2 Agricultural Productivism
The productivist era as discussed recently in detail by Wilson(2003), from a Northem 
perspective, was a period when the main preoccupation of agriculture was maximum 
food production to ensure national or regional self-sufficiency.
Productivism in the poorer countries of the South was allied, in some instances, to a 
driving concem with achieving food security (Wilson et a l, 2003) although much of 
the push towards enhancing production may also have been, in part, a legacy of 
having very agricultural-based economies after independence from colonial powers. 
Agricultural products were a major source of revenue, hence the desire to maximize 
production. During the 1960s and 1970s food security was couched in highly 
productivist terms and usually determined by national and global levels 
(Frankenberger and McCason, 1998, cited by Wilson, 2003). In the mid-1970s, the
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United Nations defined food security as the availability at all times of adequate 
supplies of basic foodstuff, to sustain a steady expansion of food consumption and to 
offset fluctuations in productions and prices (Wilson, 2003). Literature in the rich 
North has reflected the shift fi*om productivism to post-productivism, whereas in the 
poorer South, parallel series of shits in consumptions of food security have been 
identified. Post-productivist agriculture was identified by Ilbery and Boweler (1998) 
as a reduction in the intensity of farming through: extensification, diversification and 
dispersion of agriculture production, a move away fi*om agricultural production 
towards the consumption of the country side.
The dawn of the new millennium the rise of organic farming and its political 
acceptance, especially in Europe and North America appeared to represent a clear 
indication of post-productive agriculture coming of age (Michelsen, 2001). More 
recently however issues of food security in developed countries, sparked-off by a 
succession of food crises towards the close of the first decade of the 21^ century, has 
reopened the debate on productivist/post-productivist agriculture and possibly even 
resulted in a shift in the balance towards the former (Rosin, 2013). At the same time 
investors in Arabian countries appear bent on expanding crop production activities in 
neighbouring countries where water resources are less limiting (see for example 
Khan, 2008). Thus one senses a state of flux between productivist and post- 
productivist tendencies at the current time. Even so the broad thrust in post- 
productivism towards seeing the environment as an important dimension within 
agriculture is likely to remain.in place even if there is a shift towards an expansion of 
production to help address food crises. It seems unlikely that existing controls on 
potentially damaging inputs such as pesticides will be relaxed as part of such an 
expansion, and if anything the pendulum is likely to swing more towards greater 
control. It is this context that Oman finds itself within. On the one hand there is a 
desire by Government to increase agricultural production but on the other hand it is 
still striving to protect its environment and seek to produce better controls over the 
use of pesticides by its farmers. But this does require various interventions in terms 
of the availability of pesticides as well as increased awareness amongst farmers as to 
what pesticides they should use and how best to use them; points that will be returned 
to later in the chapter. The latter is not just a matter of a one-way transmission of
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knowledge from ‘experts’ in the ministries to farmers but also the ways in which 
farmers can be encouraged to share best practice via their own networks.
2.1.3 Social Network Analysis
Social network analysis is a conceptual framework that aims to study and describe 
patterns of contacts between individuals within a group and to seek to understand the 
collective behaviour of that group (Martinez-Lopez et al., 2009). An advantage in 
social network analysis (SNA) compared with other analytical techniques is the 
ability to handle relations that are bi-directional, including contacts between 
individuals, trade or the movement of goods or ideas. The elements of the networks 
constructed in the analysis are called vertices, nodes or actors and the links between 
elements are referred to as edges or contacts. Martinez-Lopez et al. (2009) provide an 
introduction to SN analysis and the use of graph theory to explore important 
components of the networks to measure patterns of contacts and to compare different 
networks.
The use of SNA in agriculture is still in its infancy. Martinez-Lopez et al. (2009) 
have explored the use of SNA in preventive veterinary medicine. In human medicine 
SNA has been used to explore the dynamics of infectious disease transmission (for 
example Kenah and Robins, 2007).
In one of the few reports of the use of SNA in crop protection, Wyckhuys and O’Neil
(2007) describe its use to study the role of opinion leadership, social connectedness 
and information sources in the diffusion of knowledge about IPM in Honduras. In 
situations where SNA showed greater connectedness between farmers and training 
recipients there was a better appreciation of natural biological control, natural enemy 
conservation and pesticide alternatives. In communities that were socially well 
organized and frequently visited by outreach agencies, information appeared more 
likely to diffuse beyond trained farmers to a greater extent than in communities that 
were less well organized (Wyckhuys and O ’Neil, 2007).
The use of SNA in studying the networks of knowledge flow within farming 
communities requires detailed background information. In the Honduran work, for 
example, Wyckhuys and O’Neil (2007) were working within the context of
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documented IPM training activities and field research going back more than 10 years. 
In the Sultanate of Oman this baseline data is not currently available. Rather the 
current priority is to begin to accumulate background information in preparation for 
additional research using techniques such as SNA. For this reason therefore, the 
related concept of knowledge diffusion theory is more appropriate for the study of 
information flow regarding pesticide use and misuse in Oman.
2.1.4 Knowledge Diffusion
There are various definitions and perspectives of knowledge. Knowledge is 
fundamental for learning and is defined as the creation or acquisition of the ability for 
people to take action (Gera, 2011). Knowledge transfer is the conveyance of 
knowledge from one place, person or ownership to another (Gera, 2011). According 
to Christensen (2003) ""Knowledge transfer is about identifying (accessible) 
knowledge that already exists, acquiring it and subsequently applying this knowledge 
to develop new ideas or enhance the existing ideas to make a process/action faster, 
better or safer than it would have otherwise been"' and ""knowledge transfer is not only 
about exploiting accessible resources, i.e. knowledge, but also about how to acquire 
and absorb it well to make things more efficient and effective.'' Knowledge is when 
individuals (or other decision-making unit) leam about the existence of an innovation 
and seek understanding of how it works (Roger, 1995). The process of knowing is a 
social type that involves talking to others or gaining information by mass media. 
Accessing knowledge can be by reading, listening and through trial and error 
(experimentation) (Gera, 2011).
Many studies have dealt with theories on the generation of innovations and their 
diffusion and adoption and non-adoption by users. Among these theories, the 
diffusion of innovation theory has dominated the theory and practice o f agricultural 
extension systems around the world for more than half a century (Peshin et al., 2009).
The term innovation can be defined as an idea, practice or object which is perceived 
as new by individuals or other units of adoption. Both innovation and technology can 
be used as synonyms. The term diffusion is ""the process by which an innovation is 
communicated through certain channels over time among the members o f a social
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system" (Rogers, 1995). Diffusion has also been described by Peshin et al. (2009) as 
a kind of social change and it is defined as the process by which alteration occurs in 
the structure and function of a social system. Examples of agricultural technologies 
that can diffuse and result in increased productivity are mechanization, seeds of 
improved varieties and better plant protection measures. This type of diffused 
innovation ultimately improves the standard of living among farming communities 
(Peshin et al., 2009).
The four main elements of diffusion of knowledge are the Innovation, 
Communication Channels, Time and the prevailing Social System.
An innovation can have two forms: material or behavioural. Material agricultural 
innovations include high yielding varieties, chemical fertilizers and plant protection 
chemicals; a behavioural innovation might include greater awareness of pesticide 
safety (Rogers, 1962 cited by Peshin et a l, 2009).
The second important element on which innovation depends in order for diffiision to 
occur is the presence of effective communication channels. Through communication 
the message about an innovation can be diffused and ideas are shared between two or 
more people. Communication channels have two components: mass media and 
interpersonal contact (Peshin et al, 2009).
Mass media channels such as radio, television, newspapers and extension literature 
enable the message to reach more people simultaneously in a relatively shorter time. 
Mass media channels are effective in making an audience aware of the existence of 
innovations.
Interpersonal channels can be described as face-to-face communication between two 
or more individuals. Through interpersonal channels individuals will have more 
chance to make proper decisions about innovation. Interpersonal channels can 
operate at different levels of formality.
Structured channels are a very formal type of interpersonal communication for the 
diffusion of innovation. An example of this type of formalized interpersonal channel 
is the Farmer Field School (FFS). In this approach both the discovery, learning and 
adult education principles are used to improve farmer knowledge and strengthen their 
capacity. Farmers form groups of 20-30 that meet regularly in the field over a
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cropping season to leam about a particular issue (David et al, 2011). The farmer field 
school model has become an innovative, participatory and interactive type of 
approach for farmer education in Asia, many parts of Africa, Latin America and has 
recently been introduced in the Middle East and eastern/central Europe (Braun et al.,
2006). The main advantages of the farmer field school approach are the technical 
knowledge and skills farmers gain on pesticides and safety therefore reduced pesticide 
use and increased production while the disadvantage is high cost in terms of time, 
funds and human resources (Quizon, Feder and Murgai, 2001 cited by Davis et al., 
2011).
Semi-structured channels could be defined as a semiformal interpersonal channel of 
communication for the purpose of diffusion of knowledge. In this approach farmers 
meet informally maybe without an agenda or pre-defined objectives. They gather as 
members of an association and they may have common views and aims towards better 
farming and management of their farms perhaps in terms of pesticide use and 
environmental awareness and safety. The recently constituted A1 Batinah Farmer’s 
Association (see Section 3.9.3.6) can be considered as providing semi-structured 
channels of communication.
An informal channel is a third type of interpersonal communication between farmers 
in order to share information among themselves. It may also be called farmer to 
farmer or peer to peer communication.
There are three aspects of the diffusion process involved in the time dimension. The 
first is the process through which information about an innovation is received by an 
individual through to its ultimate adoption or non-adoption, second is a measure of 
earliness or lateness of adoption by different members of society and third is the speed 
of adoption of an innovation by the social system.
The social system has an impact on the diffusion of an innovation; it can be defined 
as set of individuals, informal groups or organizations that are engaged in solving a 
common problem or accomplishing a common goal. Social system populations can 
be homogenous and heterogeneous. In a homogenous society the innovation ideas 
may flow more quickly than in a heterogeneous society (Peshin et al., 2009). 
Heterogeneity within the agricultural community of A1 Batinah can be envisaged 
being made up of Omani and non-Omani labourers (A1 Zadjali, 2009). However,
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members of a farmers’ association may all believe in what the association is trying to 
achieve and therefore they are more likely to share common goals. They are likely to 
be a more homogenous group and probably have similar views about environmental 
awareness, risks of pesticides and safety. However it is unclear whether these 
characters of homogeneity would filter down to the farm labourers. The extent of any 
heterogeneity among the population of non-members of a farmers’ association is 
currently unclear.
In an analysis of the acquisition and diffusion of pest management knowledge, post­
training, Feder et al. (2004) suggested that if information diffuses extensively from 
farmer to farmer through informal, or semi-formal communication (such as might be 
the case with the A1 Batinah Farmer’s Association), then a relatively small effort, 
focused on a nucleus of farmers trained by knowledge providers, could achieve a 
large impact at a relatively small cost. If, on the other hand, the knowledge that is 
expected to be diffused is complex, or otherwise deals with technology that is costly, 
the diffusion process may be slow and limited.
The recent constitution of the Al-Batinah Farmer’s Association (see Section 3.9.3.6) 
provides an ideal context within which to study the potential for knowledge diffusion 
related to a specific arena -  pesticide use and misuse.
2.2 Farmer organizations
An agricultural cooperative, also known as a farmers' co-op, is a cooperative where 
farmers gather their resources in certain areas of activity. A broad typology of 
agricultural cooperatives distinguishes between agricultural service cooperatives, 
which provide various services to their individually farming members, and 
agricultural production cooperatives, where production resources (land, machinery) 
are pooled and members farm jointly. There are various farmers organisation around 
the world such as the National Association of Small Farmers (ANAP) which is a 
cooperative federation dedicated to promoting the interests of small farmers in Cuba 
and it has over 300,000 members. The Irish Farmers' Association (IFA) is a national 
organisation to represent the interests of all sectors of farming in Ireland. It was 
founded in January 1955 as the National Farmers Association (NFA), aiming to lead
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Irish farmers out of the depression and deprivation which had dominated rural Ireland 
for decades. The United Farmers Association is in Tamil Nadu, India specializes in 
organizing the efforts to protect and enhance the farming ecosystem. Since the year 
2000, this Association has been promoting responsible farming techniques and to 
include organic farming techniques. The Association has helped in negotiating better 
price for farm produce. The National Black Farmers Association (NBFA) is a non­
profit organization representing African American farmers and their families in the 
United States. As an association, it serves tens of thousands of members nationwide. 
NBFA's education and advocacy efforts have been focused on civil rights, land 
retention, access to public and private loans, education and agricultural training, and 
rural economic development for black and other small farmers.
Farmers Organisations have flourished in recent years, in particular in providing 
services to their members and in natural resources management (Mercoiret et al, 
2006; Pretty and Ward, 2001 cited by Faysse et a l, 2012). Organising farmer 
capacity-building in partnership with existing local farmers’ organisations is one way 
to address both the problems of farmer strengthening involving farmers as empowered 
partners in innovation processes and the importance of social networks for farmers’ 
learning, and in particular peer-to-peer communication within farmers groups need for 
connections with farmer dialogue networks.
Local farmers’ organisations can interact with farmers’ discussion networks more 
easily than entities that are external to the local communities, and are mostly only 
infrequently involved. In recent years, the involvement of farmers’ organisations in 
capacity-building activities has been considered to be increasingly important 
(Heemskerk et al, 2008).
There are three main ways through which farmers’ organisations can support farmer 
capacity building and innovation processes (Mercoiret et al, 2006 cited by Faysse et 
al, 2012):
1. As a space for exchange to consolidate and disseminate farmers’ know-how and 
innovations developed by the farmers themselves.
2. By setting up specific support mechanisms, often with external funding.
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3. By participating in the definition and monitoring of the activities of research and 
extension organisations.
In addition, in the case of limited funding, the involvement of farmers’ organisations 
could facilitate cost effective implementation of capacity-building activities on a large 
scale. Local farmers’ organisations have generally become involved in knowledge 
management and innovation within the framework of an institutional set-up with 
external support from a regional federation of farmers’ organisations (Moumouni et 
al., 2009; Wennink and Heemskerck, 2006), a national government (Cristo'va~o and 
Ferreira, 2004), or international cooperation (Perez et al., 2009).
The central govemment of China applies the term “ agricultural cooperatives’ ’ to a 
wide range of organizations including those established by a group of farmers, a local 
govemment, and/or private entrepreneurs. Some agricultural cooperatives emerge as 
a result of collective action by farmers and are equity-based with open membership. 
Others are efficiency-based and have closed membership, thus behaving like investor- 
owned firms (Francesconi and Heerink, 2010; Sexton, 1986; World Bank, 2006). In 
exchange for products, the cooperative provides member households with technical 
advice, production inputs for favourable conditions, new technology, and seedlings.
In developing countries smallholder farmers’ organisations, which are often set up for 
service provision, could thus be valuable partners to take into account local networks 
for knowledge communication in capacity-building activities.
2.3 Crop protection
Among the earth’s major ecosystems, agriculture is the one most directly managed by 
humans to meet human goals. Food, fibre, and fuel production is the overwhelmingly 
dominant goal of agriculture (Swintonet al., 2007). Agricultural ecosystems are 
managed by people mostly to meet food, fibber, and fuel needs. Estimates of 
agricultural crop and pasture land area range from 24 - 38% of the earth’s land area 
(Millennium Ecosystem Assessment, 2005; Wood et al., 2001) or roughly half o f all
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land not classified as desert, rock or permafrost. The clearing of native ecosystems 
such as forest prairie for farming or grazing is considered a major disturbance of 
existing ecosystems. Importing water to support agriculture in arid or semi-arid 
landscapes is an even more fundamental change in the biophysical environment (Scott 
et al., 2007).
Agriculture has many effects on the state of the environment. The very nature of 
agriculture is to modify the original status of a natural site while using land and 
animal rearing to produce food and raw materials. Some of the environmental effects 
of agriculture are beneficial, others are negative. Negative effects of agricultural 
production have also increasingly become an issue of public concem.
Pesticides have become essential tools to the agriculturist and the urbanite alike. Just 
as the tractor, mechanical harvester, electrical milkier, and the fertilizers are part of 
modem agricultural technology, so are pesticides. The contamination of water by 
pesticides and fertilizers, deterioration of the bio-diversity once created destmction of 
the historical form of cultivated landscapes (Martin, 1996).
The chemical tool used to manage all kinds of pests are known as pesticides. To the 
farmers pests include insects and mites that feed on crops; weeds in fields and aquatic 
plants that clog irrigation and drainage ditches; plant diseases caused by fungi, 
bacteria, and vimses; nematodes; snails and slugs; and rodents and birds that consume 
unbelievable quantities of plants seedlings and grain from fields and animal feedlots 
as well as from storage.
Growing awareness and concem about the linkages between agricultural policies and 
practices and specific environmental problems, some of them with serious long term 
implications, have focused increasing attention on the interface between agriculture 
and environment. This has led to recognition of the need to better integrate 
agricultural policies with policies which seek to protect, preserve and enhance the 
environment (Young, 1991).
The over-reliance on insecticides throughout the 1950s and 1960s led to many 
significant ecological backlashes such as insecticide resistance, concentration of 
chlorinated hydrocarbon insecticides in the food chain, significant declines in 
densities of natural enemy (predators and parasitoids) populations of pests, secondary
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outbreaks of pests, resurgence of primary pests and unwanted insecticide residues on 
fruits and vegetables (Gray et al, 2009). Many terms and concepts, now well known 
by entomologists, plant pathologist, weed scientists, and IPM practitioners, were 
defined by authors such as Vernon Stem, Ray Smith, Robert van den, Bosch and 
Kenneth Hagen (Gray et al, 2009). Integrated control was defined as applied pest 
control which combines and integrates biological and chemical control and employed 
the use of economic thresholds to determine when chemical control should be utilized 
to prevent pests from reaching the economic injury level (Gray et a l, 2009). Any 
insect and/or pests exist within an ecosystem, consisting of the surrounding biological 
and physical environment with which it interacts (David, 2009). The principle of the 
proactive use of pesticides in IPM is that they can be used to improve biological 
control if their application results in an improvement of the natural enemy to pest ratio 
(Van Emden et a l, 1996).
1962 saw the publication of Rachel Carson’s seminal work Silent Spring. Carson 
critically examined the use of pesticides in controlling insects and the effects of 
chlorinated hydrocarbon pesticides and organic phosphoms insecticide chemicals on 
the broad spectmm of life, including wildlife and indeed, humans. Carson 
emphasized that the public had a right to know what affect these [at that time] new 
scientific chemicals would have on human health and the environment before being 
exposed to them. In the concluding paragraph, Carson says ‘"control o f  nature is a 
phrase conceived in arrogance, bom o f the Neanderthal age o f  biology and 
philosophy, when it was supposed that nature exists fo r  the convenience o f  man. The 
concepts and practices o f applied entomology fo r  the most part date from that Stone 
Age o f science. It is our alarming misfortune that so primitive a science has armed 
itself with the most modem and terrible weapons, and that in tuming them against the 
insects it has also turned them against the earth".
Following publication of Silent Spring, the United States Department of Agriculture 
(USD A) increased its efforts to make sure that users of pesticides had sound guidance, 
that research was undertaken to find better methods of application, and that it 
maintained strict control over the pesticides offered for sale through interstate 
commerce via aggressive enforcement of the Federal Environmental Pesticide Control 
Act. The President’s Science Advisory Committee released, in May 15, 1963, the 
report “The Use of Pesticides” which might be seen as vindication of Carson’s
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position. The report called for greatly reducing reliance on chemical pesticides as 
well as better management of their application (Lear, 1992).
The Food and Agriculture Organisation of the United Nations (FAQ) was established 
in 1945. Since its establishment, its pesticide programme objective is to raise 
technical competence and safety in use of pesticides, not to encourage their usage per 
se (FAO, 1972). This organisation is also supporting of Integrated Pest Management 
(IPM) in developing countries, assisting them with development of national pesticides 
legislation, facilitating the implementation of international conventions in developing 
countries (Karlsson, 2004).
As defined by Smith and Reynolds (1966, cited by Schaefers, 1996), Integrated Pest 
Management is a pest population management system that utilizes all suitable 
techniques in a compatible manner to reduce pest populations. In practice this can 
mean very different things to different people. Some see IPM as an approach that 
should seek to avoid the use of pesticides, while others see pesticides as an important 
tool but their use needs to be more targeted and governed by the use of scouting 
methods and action thresholds. Thus IPM often includes technologies such as pest 
resistant varieties and the encouragement of natural enemies of pests. Also offered by 
Smith and Reynolds (1966, cited by Schaefers, 1996) ""The positive values that can 
accrue from the use o f chemicals must be a stimulus to the utilisation o f technologies 
that can overcome their disadvantages" (Schaefers, 1996). Thus as noted earlier IPM 
is an example of ecological modemisation where an attempt is made to address the 
problems of pesticide use by introducing more ecologically-based approaches. 
However, attempting a comprehensive and satisfying definition of IPM (Integrated 
Pest Management) is a difficult and contentious task. There have been many attempts 
to define IPM going back to the F AO Panel of Experts working definition in 1967 
(Brader, 1979). The definition of the Office of Technology Assessment (1990) states 
that IPM is ""The optimisation o f pest control measures in an economically and 
ecologically sound manner, accomplished by the co-ordinated use o f multiple tactics 
to assure stable crop production and to maintain pest damage below the economic 
injury level whilst minimising hazards to humans, animals, plants and the 
environment". As Jeger (2000) states, this definition has the merit of stressing the 
importance of optimisation, with implicit trade-offs and compromises, multiple goals 
to be reconciled, and little room for ideology. In this definition there is no reference
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to ""last resorts" of whatever kind, especially that of pesticides (Jeger, 2000). 
Usefully, Jeger (2000) with acknowledgement to the Westem Crop Protection 
Association (1996) provides a summary of what IPM is not:
• IPM is not new; farmers have for millennia learned how to manage ecological 
succession and the pests that are part of this succession. However, formal 
scientific programmes directed towards IPM are a feature of the last three 
decades only.
• IPM cannot be implemented overnight, unless one takes the minimalist
position that available information only has to be swept up and made
accessible - the ‘get the show on the road’ mentality.
• IPM is not organic farming. This is a critical point. IPM may provide a
bottleneck to the adoption of organic farming and vice versa.
• IPM is not a formula to eliminate pesticide use or determine whether the ‘last 
resort’ of pesticide use should be taken.
• IPM is not a blueprint for management but simply provides options 
appropriate to a grower's own choices.
• IPM programmes are not generic, but scale specific both geographically and 
temporally within and between seasons.
In trying to define what does constitute IPM, Savary et al. (2012) set out the essential 
components that IPM must involve, and which interact through a set of four key 
principles.
First principle: biodiversity
Biodiversity (Wilson, 1992), in a broad sense, plays a key role in IPM (Way and 
Heong, 1994; Heong and Schoenly, 1998). Biodiversity is the foundation of 
ecosystem services that are fundamental to human well-being (Millennium Ecosystem 
Assessment, 2005). With respect to insect pests, the ecosystem services that prevent 
herbivores from multiplying and becoming pests are invasion resistance and pest 
regulation. Two diverse functional groups, predators and parasitoids, mainly provide 
these services. Predators, such as spiders, are present in the agricultural ecosystems 
before crops are sown, as they live on detritivores and other fauna. Thus, invading 
herbivores such as plant hoppers are vulnerable to predation upon landing. 
Parasitoids, especially egg parasitoids, provide a regulatory service by searching for
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and attacking eggs that the invading pests embed into the host plant. Eggs escaping 
parasitization hatch into nymphs that can be further regulated by ants, spiders, 
microveliids, crickets and other fauna (Settle et al., 1996; Way et al., 2002).
Second principle: host plant resistance
Host Plant Resistance is a pillar for pest management (Kogan, 1998). The group of 
technologies encompassed by the term Host Plant Resistance has many advantages: it 
is environmentally-friendly, inexpensive and thus pro-poor, and potentially very 
efficient (Teng, 1994a). Its efficiency however may not be durable because of 
resistance breakdown (Person, 1966; Zadoks and Schein, 1979; McDonald and Linde, 
2002).
It has been proposed that genetically modification (GM) technology could encourage 
sustainability since it enhances crop resistance to pests and therefore helps to bring 
about substantial decreases in pesticide use. This is, of course, a hotly debated topic, 
with many seeing GM technology as ultimately unsustainable and indeed detrimental 
to the earth’s wellbeing. Nonetheless, GM has the potential to be a useful tool within 
the framework of IPM, reducing farmer reliance on pesticides (Morse et al., 2006).
Third principle: landscapes
Landscapes usually refer to the organization over space of man-made (fields) and 
natural or spontaneous vegetation, and the biological systems they are associated 
with. They are of considerable importance in, for example, rice-based cropping 
systems (Way and Heong, 1994; Heong et al., 2010), in sustaining equilibria amongst 
harmful and non-harmfiil organisms. Landscape structure, habitat diversity, cropping 
patterns and crop management practices have a strong influence on biodiversity, its 
functioning, and the services they provide (Thies and Tschamtke, 1999). Pesticide 
use can cause major disruptions in the performances and functioning of agro 
ecosystems.
Fourth principle: hierarchies
Landscape structure is one important element of a broader range of determinants in 
plant protection. There are different levels of hierarchy in a landscape, in the same 
way as there are levels of biological organization (De Wit, 1993), of social
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organization (Allen and Starr, 1982) -  where decisions are made (not to act being also 
a decision) -  and o f social fabrics. All these levels are of critical importance in the 
functioning of plant-pest systems, and of their management (or mis-management).
Notwithstanding the above, most definitions of IPM include some integration of 
pesticide use into an holistic approach to pest and disease management. In 1992, the 
United Nations Conference on Environment and Development included the statement 
that "Integrated Pest Management (IPM) -  [combines] biological control, host plant 
resistance and appropriate farming practices and minimizing the use o f pesticides - is 
the best option fo r  the future' (UNCED, 1992).
While IPM has much logic it requires a great deal of skill on behalf of the farmer. 
With so-called 'insurance' applications of pesticide the farmer need only spray once 
the crop has reached a certain stage in its growth. It is relatively easy to do as it 
requires no monitoring of pest densities or checking for the presence of natural 
enemies of the pest. Even with the forms of IPM that stress a more targeted use of 
pesticide the onus is on the farmer to monitor the pest population and be aware of the 
relevant thresholds that suggest action needs to be taken by using an appropriate 
pesticide which matches the pests that are present. Even this basic form of IPM 
requires a major step-change in skill from the farmer. One option for the farmer is to 
hire consultants who can help make these decisions for them, or even the use of 
advanced technology that automates the process of checking pest populations, perhaps 
by looking at crop colour.
IPM in less developed countries was developed most successfully and with most 
impact when agriculture was faced with crisis situations (Jeger, 2000). Jeger (2000) 
provides two classic examples: whitefly resistance in cotton in Sudan (Eveleens, 
1983) and rice production in Southeast Asia where crops were hit by pest resurgence 
problems (Eveleens et al., 1996). From the rice IPM programme the concept of 
Farmer Field Schools arose, what Jeger (2000) terms experiential learning and IPM 
based on ecological principles. Because of these original crises the interests and 
perceptions of all players converge and radical pest management solutions emerged 
(Roling and Van de Fliert, 1996). The success of such crisis-driven programmes led 
to a particular format of IPM to be copied and modified for new contexts: crops other
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than rice in Southeast Asia (Whitten, 1996); vegetables in the Sudan (Anon, 1996); 
and subsistence banana production in different continents (Frison et al., 1998).
For developed countries, Jeger (2000) contends, some might argue that legislative and 
consumer pressures for the production of pesticide-free food creates an equal crisis. 
The effectiveness of workshops and farmer field schools on improved knowledge of 
IPM is not always easy to demonstrate. Studies such as those of Hashemi et al.
(2008) confirm that extension workshops have a positive influence on their 
participants, although there may be very little diffiision of workshop-acquired 
knowledge from workshop participants to other community members.
There are many international organisations are active in the field of crop protection, 
vector control and the use of pesticides. Their main concem is with co-ordination, 
research, education, and extension, legislation and regulation, quarantine and the 
control of migratory pests, and epidemics. Among them are seven United Nations 
Organisations of which, FAQ, WHO, and UNEP are the most influential. In 1951 
several international agencies including F AO, founded the International Plant 
Protection Convention (IPPC). The main objectives are promoting and coordinating 
intergovernmental activities concerning the prevention and control of diseases and 
pests of international importance (Oudejans, 1991). As demonstrated by Karlsson 
(2004) Agricultural pesticides use in North America and Europe caused effects to 
health and environment and subsequent effects that set alarm bells ringing that, in the 
1960s and 1970s awakened the public and eventually govemment agencies to the 
impact of modem human life on the earth’s life; a point already made with regard to 
the rise of Ecological Modemisation. For the past four decades in developing 
countries, agricultural pesticides has set off continually ringing alarm, alerting to 
heavy toll on human health and the environment. This issue shows clearly links- 
between national and global and between developed and developing countries.
Problems associated with pesticide use in developing countries are mostly associated 
with misuse, which can be attributed to a number of causes: lack of education and 
training in pesticide use; pesticide subsidies; lack or inadequate information on their 
hazards; difficulty in conducting needed research due to fiscal constraints; problems 
with communications and extension; unwillingness of farmers to accept risk of crop 
loss; the effect of the tropical climates; on the use of protective clothing; use of toxic
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materials; in a more hazardous manner; and inadequate regulation and enforcement 
(Brader 1982, Schaefers, 1990, cited by Schaefers, 1996). In many developing 
countries, the development and enforcement of pesticide policy and regulations does 
not have important priority. It is necessary to highlight that regulations alone cannot 
accomplish this objective unless they are enforceable (Schaefers, 1996). As shown by 
Farah (1993), the 1993 F AO survey indicated that about 25% of developing countries 
lack any kind of legislation to control the distribution and use of pesticide, and 80% 
lack the resources to implement and enforce the legislation (Farah 1993, cited by 
Schaefers, 1996).
In 1995 the Global Integrated Pest Management facility was established in FAQ 
headquarters and co-sponsored by FAQ, UNEP, UNDP and the World Bank. The 
activities of the facility are: Assist government and non-governmental organisations to 
initiate, develop, and expand IPM; strengthen IPM programs through, for example, 
initiations of pilot projects around the world. Programmes include policy 
development and capacity building and apply a farmer-led, participatory approach to 
IPM (Karlsson, 2004).
There has been a large increase in the number of International Environmental 
Conventions signed and ratified in the past 30-40 years and it seems that the need for 
international treaties to protect the global environment will continue.
Since its establishment in 1972, the United Nations Environmental Programme 
(UNEP) has worked successfully for the adoption of the principle according to which 
the protection and preservation of the environment are the responsibility of all states.
2.4 Pesticides Regulation Enforcement in Developing Countries
Farm workers, who provide hand labour to cultivate and harvest crops, are vulnerable 
to pesticide exposure because they typically work and live in close proximity to 
agricultural chemicals and encounter pesticide residues on plants and crops or in the 
soil while conducting normal crop husbandry activities and during pesticide 
application through drift from adjacent fields or treatment of fields where farm 
workers are working (Mobed et al., 1992). According to a recent National 
Agricultural Workers Survey (US Department of Labour, 2005), the majority o f hired
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farm labourers in the United States are foreign-born and Spanish-speaking, with 75 % 
bom in Mexico and 2 % in Central America. Most workers have completed no more 
than 7 years of formal education. Amongst these workers literacy scores in Spanish 
are limited, although literacy levels are higher in Spanish than in English (Tamassia et 
al, 2007). The majority of foreign-bom farm workers neither speak nor read English 
(Tamassia et a l, 2007). This raises concerns about the extent of farm worker 
consequences of agricultural chemical exposure (Quandt et al, 1998; Elmore and 
Arcury, 2001). Farm worker education literature has emphasized the need for 
increasing their basic technical understanding of pesticides, particularly identifying 
names, properties, and potential adverse health effects of pesticides (Flocks et al,
2007).
Legislation, regulations, and voluntary codes are used at national and international 
levels to ensure good practice in pest management, to govern the safe use and 
availability of pest control products, the quality of foods and other products that 
require treatment against and the introduction of exotic organisms across national 
bounders (Dent, 2000).
The Food and Agriculture Organization (FAQ) issued a report in 1990 which said that 
in many developing countries the production and sale of fertilizers and pesticides are 
subsidized as a means o f increasing agriculture production. Subsidies are given in 
various forms including freedom from tax, cheap credit to farmers and retail selling at 
reduced or below cost-price. Generally, subsidies tend to make fertilizers and 
pesticides so cheaply available that commercial farmers see little advantages in trying 
alternative no-chemical means and methods of crop protection. It is the responsibility 
of national authorities and international organisation to create the condition for 
sensible crop protection as well as for rational and safe use of pesticide.
In order to ensure compliance with the regulations, governments should also take their 
power to enforce them.
On the regulatory side, government authorities are barely or not at all equal to their 
task for shortage of funds and lack of trained administrators, scientists and executive 
staff to operate services and laboratories involved in pesticide management and crop 
protection. The legislative basis is usually incomplete and the regulatory system
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misses the means to enforce regulations concerning trade, distribution and rational use 
of pesticides (FAO 1990).
In many developing countries the development and enforcement of realistic pesticide 
policy and regulations represent an important, component of the frontal attack on 
pesticide problems. Because pesticide users do not always consider the impact of this 
practice on human health and the environment, it is necessary to implement policy 
and regulation to help manage these adversities (Farah, 1993). It is important to point 
out that regulations alone cannot accomplish this objective unless they are 
enforceable, a challenge in many regions of the world. Problems associated with 
pesticide use, other than that of resistance, can be managed through proper pesticide 
use training, research and appropriate and enforced legislation (Thrupp, 1988).
2.5 Agricultural labour and pesticide use: The Oman context
Agricultural labour is Oman in dominated by expatriates, largely from the Indian 
subcontinent. A recent survey by Esechie and Ibitayo (2011) found that Indian 
nationals were in the majority (37.8%), with others coming from especially 
Bangladesh and Pakistan. The age range of the labour force was found to be wide, 
although 50% of the 74 workers interviewed by Esechie and Ibitayo (2011) were in 
the 31-40 age group. A1 Zadjali (2009) has suggested that farm labour in Oman, 
much of it in the country illegally, is transient and low-skilled and vacancies are 
frequently filled by those who have friends or relatives already in employment in 
Oman.
A high level of commitment to pesticide use is a common response in many 
developing countries (for example, Parveen and Nakagoshi, 2001; Amera and Abate,
2008). In a limited survey of 15 farms in the Al-Batinah Govemorates of Oman 
conducted in 1999, Thacker et al. (2000) found 22 insecticide active ingredients, 6 
fungicide active ingredients and 4 herbicide active ingredients. As an indication of 
the apparent change in the pesticide landscape since 2000, of the active ingredients 
found by Thacker et al. (2000) nine from insecticides (Dimethoate (21% of farms), 
Phosalone (11%), Dichlorvos (5%), Methidathion (5%), Tetradifon (5%), Bifenthrin 
(11%), Permethrin (11%), Carbaryl (5%) and Endosulfan (21%)) and one each from
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fongicides (Mancozeb (26%) and herbicides (Linuron (5%) are now prohibited in 
Oman. Additionally, the insecticide active ingredients Chlorpyrifos (16%), 
Ethoprophos (5%), Cypermethrin (32%) and Alpha-Cypermethrin (5%) found by 
Thacker et al. (2000) are now restricted in Oman.
More recently, and representing the only other previous assessment of pesticide use in 
Oman, Esechie and Ibitayo (2011) report the results of a survey conducted within the 
greenhouse crop production sector of the Al-Batinah Govemorates in 2009. From 90 
farms Esechie and Ibitayo (2011) found 17 active ingredients of which seven are now 
prohibited (Parathion (54.1% of farms), Monocrotophos (21.6%), Dimethoate 
(36.5%), Methyl Parathion (23.0%), Lindane (46.0%), DDT (56.8%) and Carbaryl 
(93.2%)). In addition there were three active ingredients now restricted under recent 
legislation (see Section 6.3): Chlorpyrifos (17.6% of farms). Methyl Bromide (54.1%) 
and Cypermethrin (10.8%). The stated aim of the Esechie and Ibitayo (2011) survey 
concerned the health problems of greenhouse workers and so no information is 
available on the use to which these active ingredients were being put. Nonetheless, it 
is a serious concern that prohibited active ingredients were being used so widely so 
recently and suggests that either such prohibited products were rapidly removed from 
circulation within the farming arena or that they are still being used, albeit 
surreptitiously. The list of active ingredients found in the Esechie Ibitayo (2011) 
survey includes the WHO class la (extremely hazardous) chemicals Parathion and 
Methyl-Parathion, and the class Ib (highly hazardous) Monocrotophos.
The author has written to the editor of this journal requesting that this paper be 
rescinded given that the assistants who collected the data have stated that the 
published information bears no relationship to that which they accumulated.
A forther problem that could be expected within the pesticide arena of Oman is the 
use of so-called me-too pesticides (Thrupp, 1988). Me-too pesticides are those that 
contain off-patent active ingredients, cheaply and extensively produced in many 
developing countries especially China, India and some Middle Eastern countries. In 
Turkey Durmusoglu et al. (2008) have found me-too registered Abamectin products to 
contain up to 69.8% less active ingredient than their product specifications and to be 
less effective in controlling insect pest targets. Although no similar chemical analyses 
have so far been conducted in Oman, the potential for market penetration by inferior
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products is significant. No data currently exists for the extent of the use of me-too 
products in Oman.
2.6 Justification for the Research
It has been well established that problems associated with pesticide misuse and the 
inappropriate disposal o f pesticide waste in developing countries can be attributed to a 
number of causes including lack of education and training in pesticide use and 
disposal; pesticide subsidies; lack or inadequate information on hazards; difficulty in 
conducting needed research due to fiscal constraints; problems of communication 
from state extension organisations; unwillingness of farmers to accept the risks of 
crop loss; the effect of tropical climates; inadequate regulation and enforcement and 
gender issues (Levitan, 2000; Sibanda et al., 2000; Matthews et al., 2003; Atreya, 
2007; Williamson et al., 2008). An important backdrop to this is that in many 
developing countries the development of pesticide policy and regulations does not 
have priority. But even if policy and regulations have been developed they alone 
cannot accomplish this objective unless they are both enforceable and are enforced 
(Schaefers, 1996). However, while these issues are well explored in the literature, 
there are questions that remain. One of these involves the interface between pesticide 
policy and implementation of that policy. It is, of course, a sine qua non that both of 
these are required for misuse to be minimised. Having a policy means little if there is 
little or no implementation of that policy. Farah (1993) in an FAO survey indicated 
that about 25% of developing countries lack any kind of legislation to control the 
distribution and use of pesticide, and 80% lack the resources to implement and 
enforce the legislation that does exist. The latter point is of special concern but what 
structures are required to help facilitate implementation? Clearly there is a role for 
government and indeed the private sector but can more use be made of existing farmer 
networks to disseminate information ?, if so, is there a role for farmer associations? It 
is this question that forms the basis for the research described here, and in particular 
how it could play out in one specific context - the Sultanate of Oman located in the 
southeast of the Arabian Peninsula. Oman provides a unique context with regard to 
pesticide misuse in a number of regards. The specific research questions are as 
follows:
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1. What are the vectors for change in the agricultural sector in Oman? How has 
the government attempted to balance the need for economic growth and 
environmental impact?
2. What is the state of knowledge at the farm-level regarding the safe use of 
pesticides? Anecdotal evidence suggested, confirmed by discussions with key 
informants, that this may be weak but is that really the case and is there 
variation amongst farmers in terms of such knowledge?
3. What are the factors that could enhance or operate against the spread and 
implementation of knowledge regarding the safe use of pesticides? If  the 
knowledge of safe pesticide use is weak amongst at least some farmers then 
why this is the case?
4. What are the potential approaches to knowledge dissemination of pesticide 
use? Can obstacles that exist be identified that inhibit such approaches to 
knowledge diffusion?
5. How can farmers/extension services and government improve this situation in 
relation to the safe purchase, use and disposal of pesticides in Oman?
Oman has experienced a significant emphasis from its government on agriculture 
production. During the period 2001-2011 the growth rate of the total production of 
the principal crops grown in Oman was 1.5% per year (faostat.fao.org, accessed 17 
March 2013) and this has been facilitated in part by an increased use of pesticides.
These are significant steps forward, but despite these recent actions, policy gaps 
remain, especially in relation to the disposal of empty pesticide containers and the 
disposal of unused but legal pesticides or stocks of now prohibited pesticides. 
Together these materials might be grouped as pesticide wastes. However while 
policies do exist, albeit with important gaps, the extent of their implementation by 
farmers has not been determined; for example do farmers implement the requirements 
noted above for pesticides or are they still using prohibited products? Given the gap 
in policy concerning pesticide waste disposal and the potential shortfall in ability to 
enforce such legislation as exists, it becomes important to document current on-farm 
practices related to pesticide waste disposal. Such knowledge could have a major 
impact as part of future policy framing strategies. The current evaluation of on-farm 
practices is especially pertinent given the recent findings of widespread health issues 
within the farm labourer population of northern Oman linked to pesticide use in
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greenhouses (Esechie and Ibitayo, 2011). Oman does have an extension service, but 
this is often claimed to have serious limitations in terms of its effectiveness. A1 
Zadjali (2009) reports from interviews with focus groups from the agricultural sector 
in Oman that the state extension service suffers from insufficient staffing and a lack of 
training programmes such that farmers now have low confidence in the system, 
instead turning to the private sector for assistance. An alternative is to look at farmer- 
to-farmer (F2F) as a means of achieving the same objective, but this requires 
knowledge regarding the extent of F2F and whether it already is helping to spread 
such 'best practice'. Oman provides an interesting context to explore this question as 
it has a number of Farmer Associations (FA) that in part are meant to help with the 
spread of such knowledge, but these associations are relatively recent arrivals on the 
scene. Nonetheless, it seems reasonable to assume that members and non-members of 
such F As are likely to represent the ends of a spectrum in terms of safe pesticide 
usage.
2.7 Conclusion
The objective of the research described here is to explore the awareness of detrimental 
pesticide impacts and safe pesticide use by members and non-members of an FA in 
Oman, and to what extent can any differences be explained by the characteristics 
(education, age, agricultural experience and land ownership) of these groups? It is the 
first research of its kind in Oman and, as far as we are aware, the first attempt to 
explore this within the region. In the next Chapter a brief review of background 
information about the Sultanate of Oman as country is provided. The Al-Batinah 
Farmers’ Association is also discussed in the context of the changing agricultural 
industry of Oman. The Farmers’ Association was formerly constituted in 2009as a 
group of like-minded farmers who apparently shared common approaches to crop 
production: They are hands-on individuals. Anecdotally, the objectives they share 
include cost savings through enhanced purchasing power, collective marketing of 
farm produce and knowledge sharing -  especially about pesticides. In many ways, 
therefore, the FA shares many characteristics with farmer cooperatives found 
elsewhere.
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Chapter 3. The Sultanate of Oman
3.1 Introduction
The theoretical basis for the research was built up in the previous chapter through the 
research questions posed; this chapter examines the practical characteristics of the 
case study area in order to contextualise the research questions. The case study for 
this thesis is focused on the Sultanate of Oman, therefore this chapter will provide 
necessary background information on Oman. Starting with geography and 
demography and history, the chapter moves to an examination of the structure of the 
executive and its development of policy, especially in relation to environment and 
agriculture. Finally, background information on the newly formed Farmers’ 
Association, FA, in Al-Batinah is provided. The official title of the FA is the 
Agricultural Association For Al-Batinah Region Farmers; throughout the rest of this 
thesis it will be referred to as the Al-Batinah Farmers’ Association (FA). 
Correspondingly farms that are not within the Association will be referred to as non- 
FA farms.
The two key Ministries directly related to the research described in this study are the 
Ministry of Environment and Climate Affairs and the Ministry of Agriculture and 
Fisheries Wealth. Although the names of these two Ministries have changed several 
times over the last 20 years, throughout this thesis they will be referred to using the 
names above.
3.2 Geography and Demography
The Sultanate of Oman is located in the south-eastern comer of the Arabian 
Peninsula. With a total land area of 309,500 km^, it has a coastline extending almost 
3,165 kilometres from the Strait of Hormuz in the north to the border with the 
Republic of Yemen in the south. The Sultanate overlooks three seas: the Arabian 
Gulf, the Sea of Oman and the Arabian Sea. It shares land borders to the northwest 
with the United Arab Emirates (UAE), to the west with Saudi Arabia (KSA), and to 
the south with the Yemen Arab Republic (Figure 3.1).
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Figure 3.1 Map of the Sultanate of Oman showing the 11 govemorates.
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The total population of Oman has increased from 2,340,815 in 2003 to 2,773,479 in 
2010 with rate of growth estimated to be 18.48% during this period; this equates to an 
annual rate of growth 2.42%. Over 50% of the population lives in Muscat and the Al- 
Batinah Govemorates. The total number of Omanis increased from 1,781,000 in 2003 
to 1,957,336 in 2010, thus the Omani population increased by 9%. The total number 
of expatriates increased from 559,000 in 2003 to 816,143 in 2010, an increase of 46%. 
The population density has increased from 7.6 (people/km^) in 2003 to 9.0 
(people/km^) in 2010 (Census, 2010).
The Sultanate of Oman encompasses a diverse topography including mountain ranges, 
deserts and fertile plains. The coastal plain facing the Sea of Oman and the Arabian 
Sea occupies some 9,500 square kilometres (3% of the total surface area) including a 
number of small islands in the Sea of Oman and the Strait of Hormuz, and in the 
Arabian Sea, Masirah and the Hallaniyat islands. Mountains occupy some 47,000 
square kilometres (15% of total area) and comprise two ranges, the Hajar range in the 
north, which extends from Musandam to Ras A1 Had and the Qara range in the 
southwest. Sand and desert areas predominate, occupying 253,000 square kilometres 
(82% of total area), part of which is referred to as the Rub Al-Khali or 'empty quarter'. 
Oman lies on the Tropic of Cancer between latitude 16.40 and 26.20 degrees north 
and longitude 51.50 and 59.40 degrees east. ^
The climate of Oman, like its topography, is diverse, with relatively humid coastal 
areas and a hot, dry desert interior. Although rainfall is generally light and irregular, 
Dhofar govemorate in the south catches the Indian Ocean monsoon that falls between 
June and September. In the interior summer temperatures can reach 54°C. In the high 
mountain areas the climate is moderate throughout the year. Temperatures along the 
southern coastline tend to be lower than in the north, rarely exceeding 32°C. The 
western parts of the Qara Mountains catch the north western extremes of the summer 
monsoon, which brings some 100 mm of rainfall to the coastal plain and 350 mm to 
the higher mountain areas each year. Average mean minimum and maximum daily 
temperature here ranges from 20-25°C in January to 31-38°C in June.
Oman depends upon ground water which is replenished from rainfall in the 
mountains. Ground water supplies are accessed by both open and artesian wells and 
aflaj. The aflaj (single falaj) are networks of canals of different sizes which run above
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and below ground carrying water to farms. A Falaj consists of a main well, usually 
located within a mountainous area, connected to other smaller wells through a series 
of narrow canals where water is slowly allowed to travel from one to the other 
assisted by generating gradual slopes in the falaj bed until the flow appears above 
ground.
The Sultanate of Oman has an annual average rainfall of 100 mm. In spite of this arid 
climate, heavy rains cause flooding of rocky slopes leading to the loss of large 
quantities of water to the sea or the deserts. Low rates of rainfall, the main source of 
the water cycle in the Sultanate, increased demand for water, acceleration of 
development in the country in recent years and the high rate of consumption of 
groundwater have all led to water shortages in many regions and low water tables. 
There has also been a deterioration of water quality and drought in many aflaj and 
wells, as well as intrusion of sea water into aquifers adjacent to the coast. It is 
estimated that the water deficit in the Sultanate is currently 378 million cubic meters. 
The agricultural sector is the largest consumer of water at 90% of the available water 
resources. To try to ensure efficient use of rainwater, dams of various types have 
been established to force water from rainfall back into the ground to replenish the 
aquifers. Some 32 groundwater recharge dams and 67 surface storage dams have 
been established in various govemorates. Also other efforts government has made 
recently is desalination of seawater the total production of all available desalination 
stations is about 418,000 cubic meters per day equivalent to 152 cubic meters per 
year. The treated wastewater is important in the country for use to irrigate plants of 
garden and road side landscapes as an alternative source of water as well as to 
recharge the aquifers. The total quantity of treated wastewater is expected to reach
270,000 cubic meters per day which is equivalent to 100 million cubic meters per year 
in2012(MAFW,2012).
3.3 Administrative Divisions
According to the Royal Decree issued in 2011 (RDI 14/2001) Oman comprises of 
eleven govemorates: Muscat, Dhofar, Musandam, Buraymi, Dakhiliyah, North Al- 
Batinah, South Al-Batinah, South of Sharqiyah, North of Sharqiyah, Dhahirah, and 
Wusta (Figure 3.2). Each of these govemorates has its own distinctive
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administrative, geographical and economic significance and these govemorates are 
constituted of 61 Wilaya (administrative districts, singular = Wilayaf).
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Figure 3.2 Map of northern Oman showing the administrative districts
The Al-Batinah coastal plain (the focus of this study) extends for 270km from Muscat 
in the south to the border with the UAE in the north and is situated between the coast 
of the Sea of Oman and the A1 Hajar A1 Gharby mountain range. The Al-Batinah 
coastal plain is the most densely populated region in the Sultanate with total 
population of 772,590 and constitutes its main agriculture area. The region is hot and 
humid in the summer and warm in the winter with little rainfall. The Al-Batinah 
North and South Govemorates consist of 12 administrative districts {Wilaya, sing. = 
Wilayaf). The costal Wilaya, starting closest to Muscat are Barka, Musanaa, 
A’Suwaiq, Al-Khabourah, Saham, Sohar, Liwa and Shinas. The Wilaya of 
A’Rustaq, Nakhal, Wadi-Al Maawil and Al-Awabi are located inland (Figure 3.2).
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3.4 The organizational structure of the state
With its strategic location along the shores of Arabian Sea, the sea of Oman and the 
Arabian Gulf, Oman has been an important player on the world’s cultural stage since 
ancient times. It also overlooks the Strait of Hormuz, which links the Sea of Oman 
with the Gulf, forming a vital gateway on the shipping route from the Indian Ocean 
and the Arabian Sea (Ministry of Information, 2012). In the late 18th century, a 
newly established Sultanate in Muscat signed the first in a series o f 
friendship treaties with Britain. Oman never became a British colony but 
the dependence was only on political and m ilitary advisory purpose. His 
Majesty Sultan Qaboos bin Said bin Taimur A1 Said is Head of State, the highest and 
final authority in the land, and the supreme commander of the Armed Forces and the 
Royal Oman Police. His Majesty Sultan Qaboos ascended a throne in i970 and 
since then he ruled as Sultan. His extensive modernization program has 
opened the country to the outside world. Other state institutions comprise the 
Council of Ministers headed by the Sultan and the Council of Oman (Majlis Oman) 
which is itself made up of the State Council (Majlis Adawla) and the Consultation 
Council (Majlis Ashura). The President and Members of the State Council are chosen 
from Omani nationals based on their expertise, achievements or social standing and 
they are appointed by Sultan Qaboos. Their job is to facilitate governance by acting 
as a link between the government and the people. The Shura Council is made up of 
elected representatives from each of the districts or Wilaya.
3.5 Policies and national development programmes
Phase Two of the Oman Development Plan 1996-2020, aims at achieving sustainable 
development through diversification of the economy, without relying solely on oil as 
the major source of income. This phase also focuses on transition to a knowledge- 
based economy through on-going human development programmes and qualifying the 
manpower accordingly to produce a knowledge-based with a technically and 
scientifically qualified national workforce.
The Fifth-Five Year Plan 1996-2000, represented the first plan to provide the means 
for encouraging national and foreign investment and creation of an efficient private
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sector. The following Sixth, Seventh and Eighth Five-Year Plans 2001-2015, were 
the turning point for the national economy. They were designed to help achieve a 
diversified economy as well as a greater presence in the global economy, particularly 
after the Sultanate’s accession to the membership of the World Trade Organization in 
2000.
The Government has embarked on a policy of economic diversification with an 
emphasis on agriculture, fisheries, tourism, mining, light industry, and more recently 
on petrochemicals and other heavy industries. The Government has announced an 
ambitious privatization plan. New laws and regulations were introduced to promote 
the diversification of the economy and the involvement of the private sector and 
foreign investments.
To reduce dependence on foreign labour, the Government is encouraging the 
replacement of foreign expatriate workers with local workers. Extensive training 
programmes have been planned and a wide range of incentives are provided to the 
private sector to employ Omani nationals. In spite of the major ‘Omanization’ drive, 
Omani nationals constitute only about 23% of the total labour force. However, more 
than 80% of government sector employees are Oman nationals in comparison with 
barely 11% of employees in the private sector. The government has prioritized the 
public sector for Omanization, substituting expatriate staff for Oman nationals. 
Private sector employment is increasingly a target of the government for Omanization 
of employment positions. Some sectors such as taxi and bus drivers are completely 
Omanized; certain shops must employ Oman nationals and the government is 
incrementally increasing this percentage.
Since 1970, the Government has given high priority to education in order to develop a 
domestic work force, which the Government considers a vital factor in the country's 
economic and social progress. In 1986, Oman's first university, the Sultan Qaboos 
University opened; the College of Agricultural and Marine Sciences is one of the 
main colleges in the university.
3.6 Economy
Oman had developed as an agro-fisheries country, exporting products such as dates, 
lime and leather until the 1970s. Since then Oman has been transformed to an oil
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producing country whose national income is heavily dependent upon hydrocarbon 
exports. Oman is attempting a diversification of its industry away from a petroleum 
dependency. Agriculture is one of the promising sectors for diversification, and 
efforts for modernisation of agricultural production and improvements of its 
productivity are underway despite the current contribution of agriculture and fisheries 
to GDP being only 1.8%. Although the extent to which agriculture production can 
expand will be limited by available water resources. Estimated state GDP in 2011 
rose to US$ 73 billion up from US$ 59.11 billion in 2010 (Ministry of Information, 
2012).
3.7 The Basic Law of the State
On 6 November 1996, Sultan Qaboos issued Royal Decree (RD) 101/96 promulgating 
the Basic Law of the State. This is considered to be Oman’s constitution. The Basic 
Law of the State, which comprises 81 articles divided into seven chapters, lays down 
the legal framework governing the fimctions of the different authorities within the 
Government. It defines the scope of their functions in addition to separating their 
powers. The Law also defines Oman’s system of government and the guiding 
principles behind the state’s policies in various fields. Article 1 of the Law declares 
that the Sultanate of Oman is an independent, fully sovereign Arab, Islamic State, and 
that Islamic Sharia is the basis of legislation, while governance is based on justice, 
consultation and equality. The system of government is defined as a hereditary 
Sultanate in which succession passes to a male descendant of Sayyid Turki bin Said 
bin Sultan. The main functions of this law are to:
• Organize the type, form, principles and characteristics of the State (as a 
Sultanate, with Arabic as the official language and Islam as the national 
religion),
• Specify the political, economic, social, cultural and security structures of the 
State,
• Organize the executive governance of the State,
• Organize general authorities within the State (legislature, executive, judiciary),
• Organize and protect rights and freedoms.
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In the current context, the relevant Articles of the Basic Law of the State are as 
follows:
Article 12 states that Oman is committed to conservation of the environment and 
prevention of pollution. As stated in this article ‘T/ie state also works fo r  the 
conservation o f the environment, its protection and prevention ofpollution'\
Article 32 stipulates freedom of association among citizens within the limits of the 
law.
Article 33 stipulates the freedom to establish national assemblies, which perform 
legal activities and adopt sound approaches that do not contravene the rules and 
provisions of this law. The Ministry of Social Development supervises permissions 
establishing different assemblies and organisations. As stated in this article ""The 
freedom offorming societies on a national basis and fo r  legitimate objectives and by 
peaceful means -provided that it is not in conflict with the provisions and objectives o f  
this Basic Statute -is guaranteed in accordance with the terms and conditions 
stipulated by the Law" (Ministry of Legal Affairs, 1996). These Articles allowed the 
formation of non-governmental organizations such as Environmental Society of 
Oman (ESQ) and the establishment of the Agricultural Association for Al-Batinah 
Region Farmers in 2009 (Al-Batinah Farmers Association or FA).
Article 80: Nobody in the State may issue rules, regulations, decisions, or instructions 
which contravene the provisions of Laws and decrees in force, or international treaties 
and agreements which constitute part of the law of the country.
3.8 Legal affairs and the legislative process
The Ministry of Legal Affairs plays a vital role in establishing and updating the 
integrated Omani legal system - a system based on the Royal Decrees and laws, which 
are enacted from time to time, all of which derive their authority from the Basic Law 
of the State (Figure 3.3). The Ministry’s main responsibilities include upgrading 
laws to keep pace with Sultanate’s progress and development, and preparing draft 
Royal Decrees and laws and taking necessary steps for their promulgation. It also
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reviews draft Royal Decrees, laws, statutes and decisions produced by ministries and 
government departments before they are promulgated and published in the official 
gazette.
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Directorate Generals
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Oman Council
The Sultan
Ministers
Directors
Undersecretaries
Highest Judicial Council
Figure 3.3 Organisational diagram of Oman’s legal system
The law is defined as a set o f general obligatory principles. Ministries and other 
government authorities send their draft laws, draft Royal Decrees, draft regulations, 
drafts of international agreements (in which the Omani government is one o f the 
involved parties), and contracts to the Ministry o f Legal Affairs for revision and final 
preparation.
The hierarchy o f the law in Oman is as follows:
Royal Decrees (RD): These are issued by the Sultan, are at the top o f the legislative 
hierarchy and must not disagree with the Basic Law of the State.
Executive Regulations (ER): These are consequent on Royal Decrees and are in the 
form of detailed organisational documents. They do not describe new subjective
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provisions but they adhere to what was stated in the Royal Decree and are issued by 
heads of the State administrative units (Ministries, other government authorities).
Ministerial Decisions (MD): These are issued by heads of State administrative units 
and are Ministry interpretations of Royal Decrees. They could be Legislative 
Decisions which are issued for the purpose of organizing a specific sector, or 
Individual Decisions that are issued for a specific case or cases (By-Laws). All 
legislation (Royal Decrees) and Ministerial Decisions (Regulations) are published in 
the official government gazette.
Instructions, Guidelines and Circulars: These are explanatory guidelines issued by 
State administrative units for the purpose of explaining specific Articles in the laws; 
they do not come up with new provisions, they do not impose penalties and they do 
not have enforcement power.
Regulations concerned with industrial chemicals and pesticides are issued through 
Ministerial Decisions (MDs). Regulations concerned with both industrial chemicals 
and pesticides are issued by the Ministry of Environment and Climate Affairs whereas 
regulations concerned with pesticides only are issued by the Ministry of Agriculture 
and Fisheries Wealth.
Between 1971 and 2011 over 3500 Royal Decrees were issued as indicated in Figure 
3.4. The total number of Royal Decrees issued per year increased between the early 
seventies and early eighties, thereafter remaining basically stable. Sultan Qaboos bin 
Said acceded to the throne in 1970; many of the early Royal Decrees were concerned 
with construction and building the mechanisms of government, national planning, 
economy building, infrastructure development, establishing ministries and internal 
security and the army, and establishing and strengthening foreign relations and joining 
international organizations.
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Figure 3.4 Number of Royal Decrees issued in Oman between 1971 
and 2011.
3.9 Policy analysis: Agriculture and the environment
Figure 3.5 shows the proportion of Royal Decrees specifically related to environment 
and agriculture affairs. Many of these pieces of legislation were concentrated during 
the period from 1979 and 1989, reflecting the state’s willingness to join the 
international community in issues related to all aspects of environment and 
agriculture. During this period Oman signed, ratified and joined a number of regional 
and international Organisations and Conventions related to environment and 
agriculture as shown in Table 3.1.
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Figure 3.5 Royal Decrees related to Environment and Agriculture 
between 1971 and 2011.
Table 3.1 Primary legislation related to agriculture and environment and international 
agreements, conventions etc.
Year Name of the law, Organisation or Convention 
and Agreement
Purpose
1979 Kuwait Regional Convention on the Protection 
of Marine Environment from Pollution and its 
Protocols
Protect marine environment and conserve 
its nature resources, especially as the 
regions six states suffer from oil pollution 
due to increase navigation, petrochemical 
plants and recreational activities.
1980 Accession to the International Convention for 
the regulation of Whaling
Provide for the proper conservation of 
whale stocks and make possible the 
orderly development of the whaling 
industry and it governs the commercial, 
scientific, and aboriginal subsistence 
whaling practices of fifty-nine member 
nations.
1980 International Mobile Satellite Organization 
(Inmarsat)
Oversees certain public satellite safety 
and security communication services 
provided via the Inmarsat satellites. Some 
of these services concern Global 
Maritime Distress Safety System 
(GMDSS) established by the International 
Maritime Organization (IMO) and Search 
and rescue coordinating communications.
1984 International Convention on the Establishment 
of International Fund for Compensation of Oil
Pay victims of pollution when damages 
exceed the ship-owner’s liability, when
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Pollution Damage there is no liable ship owner, or when the 
ship-owner is unable to pay its liability. It 
also "indemnify the ship-owner or his 
insurer" in spills where a ship is in full 
compliance with international 
conventions.
1989 Law of the Sea Convention Defines the rights and responsibilities of 
nations in their use of the world's oceans, 
establishing guidelines for businesses, the 
environment, and the management of 
marine natural resources.
1983 International Fund for Agricultural 
Development (IFAD)
Ensure rural people have better access to 
natural resources and agricultural 
technologies and effective production 
services.
1988 International Plant Protection Convention 
(IPPC)
Secure coordinated, effective action to 
prevent and to control the introduction 
and spread of pests of plants and plant 
products.
Peaks of activity in the issuance of Royal Decrees related to the environment indicates 
the influence of the international agreements and legally binding instruments on the 
policy of Oman. During the Earth Summit in Johannesburg in 2002, Oman submitted 
a national report that detailed the national actions adopted by the government to 
implement Agenda 21. Oman also submitted The National Report on Sustainable 
Development to the Sustainable Development World Summit held in Brazil in June 
2012. This report documented the progress made by Oman in implementing Agenda 
21 and Johannesburg Plan at all levels, including objectives, time-bound goals and 
other internationally agreed upon development objectives (National Report, 2012).
In three years (1979, 1981 and 1984) over 550 Royal Decrees concerned with 
agriculture and the environment were issued, representing between 8% and 10% of all 
legislative output in those years. The majority of these Royal Decrees were 
environmentally related. Much of this output concerned accession to International 
Organisations and ratification of International Conventions and Protocols related to 
environment.
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3.9.1 Primary legislation -  Agriculture
The Sultanate of Oman has an estimated 73,670 ha of land under cultivation (MAFW, 
2009). Al-Batinah is the most densely populated and heavily cultivated region of 
Oman. Over half of the agriculture area is located in Al-Batinah plain, which 
represents about 3% of the area of the country. Seasonal fruit crops occupy the first 
rank of the total cultivated area in Oman with 37,082 ha of which 31,365 ha are 
planted with date pahn. Date palm represent 85% of the total area planted with fruits. 
Other important fruit crops in the region include banana, mango and lime. Al-Batinah 
produces 79% of the national vegetable crop. Farming in Al-Batinah also includes the 
production of fodder and field crops as well as livestock such as cattle, sheep, goats 
and poultry.
Increased agricultural production has been a priority for the State since the early years 
of Sultan Qaboos’ accession. Over 50 Royal Decrees related to agriculture were 
issued from the period 1975-2012. Table 3.2 indicates the principal Royal Decrees 
issued since 1980. In terms of managing agricultural production and controlling 
pesticide use according to the guidelines and provisions of International Organisations 
FAO/WHO as well as International Conventions, three main laws were issued in 
2006: The Agriculture Law (RD 48/06), the Law of Fertilizers (RD 63/06) and the 
Pesticides Law (RD 64/06).
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Table 3.2 Primary legislation -  Royal Decrees -  issued since 1980 relevant to agricultural 
development
Number/Year Name of the law, Convention and Agreement
83/80 Financial Support for Private Sector in Agriculture, Fisheries, Industry, Minerals 
and Quarries
50/81 Establishment of Omani Sharing Company named Oman Bank for Agriculture and 
Fisheries
71/81 Approval of Regulation for implementation of RD 83/80 regarding financial 
Support for Agriculture and Fisheries Sectors
97/81 Establishment of the Public Authority for Marketing Agricultural Produce 
(PAMAP)
22/83 International Fund for Agricultural Development (IFAD)
23/84 Loans related to Agriculture and Fisheries
39/85 Awarding Privileges for Oman Bank for Agriculture and Fisheries
98/85 Appointing Executive Chairmen for Public Authority for Marketing Agricultural 
Produce (PAMAP)
72/89 Modern Irrigation Systems in Al-Batinah
12/95 Establishment of Arab Authority for Investment and Agricultural Development
10/97 Accession to the Institute of Genetic Resources for food and Agriculture
31/98 Protection of Agriculture Wealth Law
60/99 Amendment to the International Convention for Plant Protection
81/99 Accession to Rotterdam Convention on the Prior Informed Consent Procedure for 
Certain Hazardous Chemicals and Pesticides in International Trade (PIC)
91/2000 Agricultural Quarantine
92/2000 Plant Varieties Protection
19/2006 Responsibilities of the Ministry of Agriculture and Fisheries Wealth
48/2006 Agricultural law
63/2006 Fertilizers law
64/2006 Pesticides law
Three phases of types of legislation can be identified fi'om the agriculture-related 
Royal Decrees covering the periods pre-1980, 1980s-1990s, and century.
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3.9.1.1 The pre-productivist period (-1980)
Before the 1980s, agriculture in Oman was practiced in a traditional manner. Local 
crop varieties were cultivated according to practices which mostly depended on 
inherited traditional wisdom, with limited use of machinery. Farms were small and 
there was little expatriate labour. Farm yard manure was used as the main source of 
nutrients for crops and the crops themselves were diverse on each farm, with 
intercropping the norm. Pests and diseases were not a major constraint to agricultural 
production. Local crop varieties dominated, adapted to local conditions, with only 
limited introduction of exotic crop varieties to Oman which in turn limited the 
introduction of pests and diseases. There was limited transportation of planting 
material within different regions of Oman due to transportation and road constraints. 
Based on the above reasons and because the agricultural lands in Oman were 
comparatively limited, it was thought that there may not be a serious need for crop 
protection measures, especially the use of pesticides and consequently imports of 
agrochemicals in general were low. Very little primary legislation related to 
agriculture was enacted during this period.
3.9.1.2 The productivist period (1980s-1990s)
From early 1980s to the end of 1990s greater emphasis was placed by the Executive 
on promoting agricultural production. The Royal Decrees issued during this period 
indicate the government’s willingness to support and promote agricultural activities 
especially through financial subsidies. Accordingly, by 2000 modern systems were 
irrigating a total farm area of SOOOha (a form of technological environmental 
innovation, TEI). Across the sector government support, through subsidy, was 
increasing and Oman was in a phase of maximum productivism. This transition to a 
productivist approach can be attributed to economic, social and political factors. The 
government was placing increased efforts on diversifying the economy; population 
increases were demanding higher food supply and a desire for self-sufficiency was 
emerging, mirroring similar emphases in other parts of the world.
54
In terms of tangible policy, much legislation supported the productivist approach. 
Royal Decree 83/80 delivered financial support for the private sector in agriculture 
and fisheries (and other sectors); Royal Decree 50/81 was concerned with the 
establishment of the Oman Bank for Agriculture and Fisheries; Royal Decree 71/81 
was concerned with greater financial support for the agricultural and fisheries sector; 
Royal Decree 97/81 established the Public Authority for Marketing Agricultural 
Produce (PAMAP). During this period the Ministry of Agriculture put a lot of 
emphasis on providing financial and technical subsidies to farmers to buy pesticides 
and on providing them with training on the use of these products. Financial subsidies 
during this period covered equipment (ploughs, reapers, binders, chemical sprayers) 
and consumables (chemical fertilizers, seeds, huit seedlings, plastic covers, compost 
and pesticides). Between 1980 and 1990 there was a 15% increase in the machinery 
hardware registered in the Agricultural Censuses carried out by the Ministry of 
Agriculture and Fisheries Wealth. The Ministry of Agriculture and Fisheries Wealth 
hegan renting pesticide sprayers and other machinery to small farmers without charge.
After the establishment of the Oman Bank for Agriculture and Fisheries (OBAF) in 
1981, the government policy was to provide loans for all categories of farmers, with 
priority heing given to small farmers and productive agricultural projects. The Bank 
granted loans in cooperation with the relevant departments of the Ministry of 
Agriculture and Fisheries Wealth. The OBAF acts as a distributive institution, 
receiving an interest subsidy from the government. The Oman Development Bank 
(ODB) was established in 1997 as an Omani public joint-stock company in a merger 
between the Development Bank of Oman and the Oman Bank for Agriculture and 
Fisheries.
PAMAP aimed at encouraging Omani farmers to increase the production of 
vegetables, fruits and other agricultural crops and ensure availahility of products in 
local markets in the required quantity and at reasonable prices. It began commercial 
operations in the second half of 1985 with a network of six distribution centres and 
twelve collection centres. The role of PAMAP was to increase production via 
marketing efforts so it was purely a marketing authority.
The research activities in agriculture and livestock in the Sultanate of Oman have 
been incorporated into the Directorate General of Agriculture and Livestock Research
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(DGALR) at the MAFW through a Royal Decree issued in 2006. The main goals of 
the Directorate are to solve all the problems faced in agriculture and livestock 
husbandry; improve crop and livestock production and boost socioeconomic status of 
the farming community through sustainable agriculture; and conserve the 
environmental resources (water, soil, plant and animal genetic resources). The Plant 
Protection Research Centre is one of the four centres at the DGALR and was 
established in 1991 and is located an South Al-Batinah Govemorate.
In the late eighties one Royal Decree was issued (RD72/89) concerned with the 
implementation of modem irrigation systems in the Al-Batinah Region. This region 
is the primary agriculture region in Oman and it is the focus of the research and the 
case study presented in this thesis.
The early 1990s also witnessed government intention of improving the agricultural 
activity especially by issuing RDI 2/95 for the establishment of the Arab Authority for 
Investment and Agricultural Development in 1995. The Protection of Agriculture 
Wealth Law (RD 31/98) is a further indication of the government’s concern with 
agricultural productivity. This law gave the Ministry of Agriculture and Fisheries 
Wealth full responsibility for taking any necessary action for the protection of 
agricultural wealth and for eradicating pests and diseases. This Royal Decree has now 
been superseded by subsequent Royal Decrees.
3.9.1.3 Post-productivist period (2000-present)
In 2001 Royal Decree 94/01 cancelled PAMAP, leading to further growth in the 
private sector of the Al-Mwaleh fruit and vegetable central market. The Al-Mwaleh 
market has become a key facility in the marketing of agricultural products in Oman. 
The market was established in 1997 with the objectives of achieving development of 
marketing of agricultural products of vegetables and fruits from both local and 
imported sources and to facilitate the direct import of agricultural products from 
beyond neighbouring markets.
The late 1990s and early 2000s showed the government moving towards less direct 
intervention in agriculture but greater activity in terms of ratifying international 
agreements including the International Convention for Plant Protection (1999) and the
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Plant Varieties Protection law (2000). Amendments to some provisions of the 
Protection Agricultural Wealth Law were also issued. In 1999 the government 
ratified the Rotterdam Convention (RD81/99, see Section 3.9.3.S). The joining of 
international conventions related to pesticides and industrial chemicals is an 
indication of government policy moving towards more environmental protection and 
control of chemical pesticides. Although this may not he considered post- 
productivism in the Eurocentric sense, it does show that the emphasis is no longer on 
maximizing production at the expense of the environment.
3.9.2 Policy analysis: environment
Royal Decree 45/84 was issued in 1984 to establish a specific Ministry for the 
Environment. Oman thus became the first country in the region to establish a specific 
Ministry for the Environment. This has since heen reconstructed as the Ministry of 
Environment and Climate Affairs (MEGA) (RD90/07). MEGA operates a permitting 
regime to authorities and regulates activities that may result in damage to the 
environment. The Royal Decree 18/08 specified responsibilities of the MEGA and 
approved its organisational chart showing the structure of the Ministry as it relates to 
this thesis (Figure 3.6).
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Figure 3.6 Ministry of Environment and Climate Affairs organisational chart
According to Royal Decree 18/08 the responsibilities of MEGA include:
• Preparing general policies, plans and programs necessary for protection of 
the environment and prevention of pollution, conservation of nature and
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management of climate affairs, as well as follow-up its implementation, 
evaluation and progress in such a manner that keeps pace with new 
developments.
• Securing the safety of the environment and prevention of pollution and to 
maintain the various ecosystems within the context of the main objectives of 
sustainable development.
• Protecting wildlife, conserve nature, and preserve renewable resources and 
utilize them in a sustainable manner.
• Developing and promoting relations in the fields of environment and climate 
affairs between the Sultanate and other countries, activate cooperation with 
the specialized agencies, organizations and establishments, participate in 
regional and international conferences and represent the Sultanate in 
negotiations and agreements related to the responsibilities of the ministry.
• Proposing draft laws related to the ministry's work and development in such 
a manner that keep pace with new developments.
• Disseminating awareness and implanting requirements for handling the 
environment and climate affairs' concepts among all the community 
segments, as well as establish principles for preservation of the environment 
and its natural resources and contribute to the efforts made in accordance 
with sustainable development.
• Issuing regulations and decisions necessary for implementation of the above 
mentioned responsibilities.
The inclusion of Climate within the title of the Ministry suggests a renewed focus 
upon climate and green energy projects. Based on the Royal Decree ratifying the 
Kyoto Protocol on Climate Change, a specific Ministerial Decision was issued in 
2010 concerning Regulations for the Approval of Clean Development Mechanism 
(CDM) Projects under Kyoto Protocol.
The Ministry o f Environment and Climate Affairs has a specific role in addressing 
environmental problems related to agriculture (agriculture issues per se are addressed 
by the Ministry of Agriculture and Fineries Wealth). MECA and MAFW produce 
literature for distribution to the public for the purpose of explaining specific aspects o f 
new legislation. The Ministry of Environment and Climate Affairs along with the
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Ministry of Agriculture and Fisheries Wealth together with representatives from other 
concerned ministries have come together to form three committees concerned with 
industrial chemicals and pesticides. The Chemical Permanent Committee meets twice 
a year and its recent members are from Ministry of Environment and Climate Affairs, 
Ministry of Agriculture and Fisheries Wealth, Ministry of Health, Royal Oman Police 
DG of Civil Defence, DO of Customs and Director Criminal Investigation, Ministry 
of Defence, Ministry of Commerce and Industry, Ministry of Oil and Gas, Ministry of 
Regional Municipalities and Water Resources, Ministry of Manpower, Ministry of 
Foreign Affairs, Sultan Qaboos University (see Section3.9.3.1). The Chemical 
Technical Committee was established under the chairmanship of the Chemical Expert 
(the author). Ministry of Environment and Climate Affairs. Among other functions of 
this committee, it facilitates the work of the Permanent Committee, raises the level of 
coordination between stakeholders and investigates and discuses detailed information 
about industrial and pesticide chemicals in the country. The Pesticide Registration 
Committee is responsible for the registration process of pesticides and identifying 
banned and restricted pesticides. The pesticides registration scheme is a major 
opportunity for streamlining procedures and bringing ministries and institutions 
together and integrating the procedures between the Ministry of Agriculture and 
Fisheries Wealth and the Ministry of Environment and Climate Affairs regarding 
pesticide licensing and registration.
A summary of the Royal Decrees pertaining to environmental protection that the 
Omani government has initiated over time as well as the international and regional 
conventions and agreements that the country has ratified and/or signed is presented in 
Table 3.3.
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Table 3.3 Summary of Royal Decrees related to environmental protection.
Number/year Name of tbe law, Organisation or Convention and Agreement
34/74 Marine Pollution Control Law
23/78 Authorisation to sign Kuwait Regional Convention on the Protection of Marine 
Environment from Pollution and its Protocols
8/79 Ratifying the Kuwait Regional Convention on the Protection of Marine 
Environment from Pollution and its Protocols
236/79 Law of National Gardens and Protected areas
68/79 Establishment of the Council for Conservation of the Environment and 
Prevention of Pollution
55/80 Accession to the International Convention for the regulation of Whaling
88/80 Accession to International Marine Organisation for Satellite Navigation
25/81 Ratification to the International Convention on Prevention of Pollution from 
Ships, 1973
35/81 Issuing Marine Law
10/82 Issuing law on Conservation of the Environment and Prevention of Pollution
48/84 Establishment of Environment and Development Planning Committee-Southern 
Region
94/84 Ratification the Accession to 1971 International Convention on the 
Establishment of International Fund for Compensation of Oil Pollution Damage
63/85 Amendment of some Provisions of Law on Protecting the Environment and 
Pollution Control
92/86 Identification of Ministry of Environment and Water Resources Responsibilities 
And Approval of its Organisational Structure
67/89 Ratification of UN Agreement of Sea Law
71/89 Amendment of some Provisions of Law on Protecting the Environment and 
Pollution Control
11/90 Establishment of Ministry of Environment and amending its Organisational 
Structure
90/91 Approval of Accession to Protocol on Protecting the Marine Environment from 
Land Pollution
4/94 Establishing of Arabian Oryx Sanctuary
57/94 Oman’s Ratification of two Protocols related to Environment Protection
119/94
Ratification of the following Conventions:
Basil Convention on the Trans-boundary Movement of Hazardous Waste 
UN Framework Convention on Climate Change 
Convention on Biological Diversity
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22/94 Approval to Sign the Convention on Prohibition of the Production, Storage and 
Use of Chemical Weapons and their Destruction
46/95 Issuing the Law on the Handling and Use of Chemicals
111/96 Amendment of some Provisions of Law on Protecting the Environment and 
Pollution Control
73/98 Accession to the Vienna Convention on Ozone Layer Protection and Montreal 
Protocol on Ozone Depleting Substances
81/99 Accession to Rotterdam Convention on Prior Informed Consent on Certain 
Chemicals and Pesticides m International Trade
114/01 Law on Conservation of the Environment and Prevention of Pollution
24/02 Approval on Protocol on Control of Trans-boundary Movement of Hazardous 
Waste and their Disposal
6/03 Protection of Nature Reserves and Conservation of Wildlife
107/04 Ratification of the Kyoto Protocol on Climate Change
117/04 Ratification of the Stockholm Convention on Persistent Organic Pollutants 
(POPs)
90/07 Establishment of the Ministry of Environment and Climate Affairs
18/08 Specifying the Responsibilities of the Ministry of Environment and Climate 
Affairs and Approving its Organisational Chart
RDI 14/01 prohibits the disposal into the environment of pollutants in such quantities 
and types as may adversely affect the intactness of the environment, its natural 
resources or nature conservation areas and the historical and cultural heritage of the 
Sultanate of Oman. It places duties for minimising the environmental impact of 
operations on the owner of a source or an area of work that may produce 
environmental pollution. The concept of owner is very widely defined as any natural 
or legal person (pubic, private, national or foreign) owning or leasing a source or 
being responsible for operation or management of the same. A source is defined as 
the process or activity which causes environmental pollution. The legislative 
obligations under RDI 14/01 require a high level of commitment from the Owner, e.g. 
use of all necessary measures to minimise pollution and adoption of state o f the art 
techniques approved by Ministry of Environment and Climate Affairs MECA to 
minimise generation of waste (Article 10, RDI 14/01 ; emphasis added).
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The polluter pays principle is observed in relation to the remediation obligation set 
out in Article 41 of RDI 14/01, which requires that whoever causes environmental 
damage shall remove it at its own expense and reinstate the pre-existing 
environmental status in addition to the payment of any necessary compensation to 
those who have suffered consequent loss. If  the polluter fails to remove the causes of 
the pollution within the specified period, MECA has the right to remediate at the 
polluter’s expense.
Article 29 of the Law on Conservation of the Environment and Prevention of 
Pollution (RDI 14/01) states that : ‘T/ze authorities preparing development and land 
use plans and their implementation shall co-ordinate with the Ministry when 
preparing plans, prior to and during implementation, and shall consider the 
environmental aspects in all phases and levels o f  planning, and shall consider 
environmental planning as essential part o f the comprehensive development in all 
fields to achieve the concept o f sustainable development and priority to be given to 
the principle o f environment protection and prevention ofpollution
3.9.3 Key policies relating to industrial chemicals and pesticides
3.9.3.1 The Chemicals Law (RD 46/95)
In 1995 the government enacted a law. Royal Decree (RD 46/95), specifically guiding 
the handling and use of chemicals. The Law of Handling and Use of Chemicals, gave 
MECA the responsibility to control and manage both industrial and agricultural 
chemicals. Article 2 of the law gave the Minister the responsibility of issuing 
regulations and decisions necessary to enforce the Law. Article 3 states ”The 
government and non-governmental bodies and individuals who are governed by the 
provisions o f this law, shall be committed to adjust their status according to these 
provisions within a period o f not more than one year from the date o f enforcement 
and the Minister o f Environment may extend this period fo r  not more than another 
year, i f  necessary”. Within the law a chemical substance is defined as “any 
substance, listed as hazardous according to international classifications o f hazardous 
substances which affects public health and environment”. Also within the law a 
“user’’ is defined as “Any natural or juridical person who has obtained a permit from  
the department to handle or use hazardous chemicals” but definitions for “handling”
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and “use” are missing. The scope of the law covers hazardous chemicals subject to 
listing pursuant to international classifications, although the specific classifications 
are not defined.
In Article 4 of the law a Permanent Committee for chemicals was established under 
the chairmanship of Ministry of Environment and Climate Affairs Undersecretary to 
develop and manage the procedures for handling chemicals during manufacture, 
import, export, transport, storage and use (both individual substances and 
preparations), as well as the disposal of their waste, in coordination with concerned 
authorities. This Committee also has the power to investigate the ways in which the 
chemicals are being used and to suspend manufacture, import, export, transport, 
storage, and use of chemical in order to avoid any risks to public health or the 
environment. The Ministerial Decision issued by MECA in 2009, (MD25/09) 
specifies in detail regulations for import, export, handling and use of industrial 
chemicals and pesticides and includes lists of banned and restricted chemicals. The 
list of banned or severely restricted pesticides is based on international Conventions 
such as the Stockholm and Rotterdam Conventions as well as the Montreal protocol, 
with national additions. The decisions taken by Oman regarding bans or restrictions 
on pesticides and chemicals systematically reported to the Secretariat of the 
Rotterdam and Stockholm conventions and Montreal Protocol, which is an obligation 
under these international agreements of which Oman is a party.
3.9.3.2 The Pesticide Law (RD64/06)
In 2006 the government enacted a law specifically dealing with handling and use of 
pesticides in Oman. The Pesticide Law (RD64/06) gave MAFW the responsibility to 
control and manage agricultural chemicals. Article 5 of the law gave the Minister of 
Agriculture and Fisheries Wealth the responsibility of issuing regulations and 
decisions necessary to enforce the Law. This article included a statement that the 
Minister will issue conditions and provisions related to disposal of pesticides after 
coordination with concerned authorities. Within the law a pesticide is defined as 
“Any organic or non-organic chemical created or natural or bio product that contains 
elements o f micro-organisms used fo r  eradicating o f pests (includes also attractive 
and repellent substances) or as plants growing or as leaves dropping or general
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dryers or growth organisers Also within the law a restricted pesticide is defined as 
“a pesticide which has hazardous characteristics that is not allowedfor use unless by 
approved certified individuals and under the supervision o f concerned government 
authorities or competent companies or establishments approved by the Ministry”. A 
banned pesticide is described as “one with high toxicity or which has dangerous 
effects on the environment”. The Pesticide Law contained a Directory of Pesticide 
Registration Procedures and Required Documents indicating that registration 
occupied a major place in the Law. Pesticide handling is defined as “Selling, 
exposing fo r  sale or storage or acquisition whether permanent or temporary or 
transporting by any means”. Importing is defined as “Entering o f a pesticide into the 
country fo r  general or private target whether by postal package or independent cargo 
or by importers ”.
For the purpose of implementing RD64/06 Ministerial Decision 194/2007 was issued 
in 2007. This Ministerial Decision consists of regulations including various 
conditions and procedures required for controlling pesticides in the country. It gave 
the Ministry of Agriculture and Fisheries full responsibility for informing the public 
which pesticides are banned and of restricted use. This regulation specifically lists 
131 banned pesticides (List A) and 30 restricted use pesticides (List B), and makes 
illegal the manufacture, importation and dealing in those pesticides included in List A. 
Under this legislation those who possess List A substances must dispose of them 
within six months in a manner other than through their use.
The participation of officials from MAFW and MECA in negotiations at the regional 
and international meetings in the late 1990s and early 2000s made a significant 
contribution towards better management and control of pesticides locally in terms of 
understanding the criteria behind the nomination of agro-industrial chemicals to be 
included in the agreement as either banned and restricted. Based on international 
conventions, guidelines from WHO/FAO and USEPA guidelines and their list of 
hazardous chemicals and pesticides, the Plant Protection Department at MAFW 
prepared a list of banned and restricted pesticides.
For the purpose of full implementation of the 2006 Pesticide Law, regulations 
including various conditions and procedures were prepared and included in the 
“Pesticide Executive Bylaw”. This regulation specifies in detail the pesticide
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registration process. The Pesticide Bylaw was issued by the Ministerial Decision 
(MD 41/12). The registration of pesticides procedure which emerged from the 2006 
Pesticides Law is generally in agreement with current international standards, 
including those under the International Code of Conduct on the Distribution and Use 
of Pesticides (FAO/WHO). The new Pesticides Registration Scheme represents a 
major opportunity to streamline procedures and bring ministries and institutions 
together. The Pesticide Registration Committee was established by MD 08/13 issued 
in 2012 and is composed of representatives of the different relevant ministries and 
institutions to evaluate aspects of the registration dossier. At present (2013) 
capacities to fully implement this registration scheme still need to be developed. Data 
on illegal importation of pesticides is held by the Chemicals Department (MECA) in 
confidential government reports. However, between December 2008 and June 2013 
four cases of illegal importation of pesticides were documented out of a total of 88 
cases involving all procedural infringements.
3.9.3.3 Oman and international conventions
Oman has ratified international treaties related to environmental protection and 
sustainable development, particularly those emerging from the Rio Conference on the 
Environment and Development (Earth Summit, 1992) such as the United Nations 
Convention to Combat Desertification (UNCCD, RD5/96), the Convention on 
Biological Diversity (CBD, RDI 19/94) and the Framework Convention on Climate 
Change (FCCC, RDI 19/94) (MECA, 2013).
Royal Decree 119/94 was issued to ratify the Basel Convention on control, transfer 
and disposal of hazardous waste, the UN framework convention on climate change 
and the convention on biodiversity. In the same year Royal Decree 122/94 was issued 
concerning ratification of the convention on prohibition of the production, storage and 
use of chemical weapons. In 1998 Royal Decree 73/98 was issued related to Oman’s 
accession to the Vienna convention on ozone layer protection and the Montreal 
protocol on ozone depleting substances.
Royal Decree (RD81/99) approved Oman’s ratification and accession to the 
Rotterdam Convention. The Rotterdam Convention provides a mechanism for parties
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to the convention to nominate particular hazardous chemicals and pesticides and to 
make decisions regarding the future use, importation and exportation of such 
chemicals. This convention does not explicitly indicate that specific chemicals be 
banned, rather that their movement across international borders be subject to prior 
informed consent.
Royal Decree RDI 17/04 ratified Oman’s accession to the Stockholm Convention on 
Persistent Organic Pollutants (POPs). The Stockholm Convention specifically lists 
pesticides and other chemicals whose manufacture, import/export and use should be 
eliminated (Annex A) or restricted (Annex B) or Annex C unintentionally produced 
by-products. Pesticides listed in Annex A are: Aldrin, Chlordane, Dieldrin, Endrin, 
Heptachlor, Hexachlorobenzene, Mirex, Toxaphene. Pesticide listed in Annex B is 
DDT. Initially the convention covered 12 pesticides and industrial chemicals. Most 
recently included in the latest version of the convention are 22 chemicals for Annex 
A. Under the authority of MECA and MAFW, POPs pesticides were banned in 
Oman. A nation-wide inventory on POPs pesticides between 2001 -  2003 showed 
that there are neither obsolete stocks of POPs pesticides nor contaminated sites in 
Oman. Furthermore, there was no evidence that the prohibited POPs pesticides had 
previously been used in Oman. In the Stockholm convention DDT was included in 
the restricted list of Annex B. DDT in the Sultanate of Oman was used in the period 
1976-1998 by the Ministry of Health for the malaria control programme (NIP Project, 
2008).
Royal Decree (RDI 19/94) ratified Oman’s accession to The Basil Convention on the 
Control of Trans-boundary Movements of Hazardous Waste and their Disposal. The 
Basel convention protects human health and the environment against the adverse 
effects resulting from the generating, management, trans-boundary movement and 
disposal of hazardous and other wastes.
Oman has ratified the Vienna Convention and the Montreal Protocol (RD73/98). 
Parties that ratified the Vienna Convention for the protection of the Ozone Layer 
agreed to protect the ozone layer and limit its degradation as well as to emphasize the 
need for the development of a protocol that defines the obligations of the states on the 
production and use of substances that deplete the ozone layer. The Montreal Protocol 
entered into force in 1989 and includes a list of substances that deplete ozone layer
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(MECA, 2013). This was implemented by Ministerial Decision MD25/09 which 
specifically included within it under Annex B ozone depleting substances such as 
methyl bromide which is used widely in agriculture as a fumigant to control insects 
and pathogens.
3.9.3.4 The GCC Law
Arguably the most important piece of legislation influencing agricultural activities in 
the country was the Gulf Co-operation Council’s (GCC) Agricultural Law. This Law 
was issued and adopted, becoming obligatory at a GCC Heads of State summit in 
December 2005. The main provisions include regulations relating to registration, 
restriction of import/export/manufacturing, and inspection of pesticides. Each 
member state of the GCC was required to enact their own bylaw to implement the 
agreement. It was the GCC law that specifically resulted in Oman issuing its 
Pesticide Law (RD64/06) in 2006, hence this GCC law has had a greater influence 
than any piece of legislation.
3.9.4 Policy gaps and weaknesses and the current perception of pesticide use in 
Oman
Although the government has taken some action on pesticide management, control 
and registration, the research has identified some policy gaps concerning 
implementation and enforcement, particularly surrounding the issues of safety 
equipment and the disposal of pesticide waste. Personnel protective equipment is 
defined in the pesticide by-law issued in 2012 as “ Clothes or materials or 
equipments which protects from pesticide exposure during handling and use”. 
Similarly, disposal is defined as the destruction “o f pesticide, used containers and 
contaminated materials according to specific controls”. This by-law gives no 
detailed explanation of how safety procedures should be implemented or how expired 
pesticide waste should be disposed of. The by-law also fails to identify the routes by 
which empty pesticide containers should be destroyed.
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3.10 Agriculture
Farms holdings in Oman vary from less than 0.4 ha to more than 100 ha. Farms less 
than 1.25 ha are about 11% of total farm holdings; those between 1.26 - 2.60 ha 
represent 65% and those greater than 2.6 ha represent about 23.8% of the farm 
holdings. Water plays a significant role in an agriculture sector which is largely 
dependent on groundwater. There are a number of Afiaj (single Falaj = springs) that 
have provided water for agriculture since ancient times. Recently, desalinized and 
treated waste-water have formed non-conventional sources of water currently all 
amenity plantings, for example, are irrigated with treated waste water. (MAFW, 
2011).
3.10.1 Farmers Association
The Al-Batinah Farmers’ Association is the first of its type formed in Oman. Under 
Ministerial Decision (MD 126/2009) issued by the Minister of Social Development, 
the Al-Batinah Farmers Association was constituted as an NGO in 2009. The 
management structure of the Farmers Association consists of a President and Deputy 
President and currently (2013) has a membership of 65 farmers representing a total 
area of 2200 ha. Its headquarter is located in A’Suwaiq and the annual member fee is 
about US$25 per ha of farmland. Members have bimonthly meetings and a full 
assembly meeting is held annually.
Although the main business of the Association is crop production, their operations 
also include livestock and apiculture. The priority crops that FA farmers have 
identified are tomatoes, cucumber and melons. The association has been marketing 
75% of its total vegetable and fruit production in Dubai. The main or strategic crops 
that are exported are tomato, cucumber, green paper, chilli, sweet melon and 
watermelon. Since 2009 the FA has also successfully exported produce into Japan 
especially crops such as beans and melons and more recently it has begun exporting 
beans to Spain. Other markets within the EU are also under development. Exporting 
products means that FA members have an obligation to keep within the importing 
country’s limits of pesticide residues.
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The mission statement of the Al-Batinah Farmers’ Association is “To make solutions 
to challenges and issues that faces agriculture and Omani farmers which limits his 
continuity in his work and occupation that he inherited from his fathers and 
grandfathers such as water consumptions and other pesticides issues, therefore we as 
farmers in different Wilaya in Al-Batinah governorates” (FA Brochure, 2009). The 
main aims o f the FA are to adopt recent technology and provide agricultural 
requirements collectively; provide farmers with knowledge and information related to 
seeds, fertilizers and pesticides; encourage member farmers in using pesticides 
produced by well-known companies and which are still under patent; follow 
instructions for pesticide use specified on the pesticide labels; follow safety rules and 
procedures specified in the pesticides labels; encourage member farmers toward 
rationalization of water consumption and protect the environment; and cooperate and 
coordinate with specialized staff of MAFW and specialized academics from Sultan 
Qaboos University (SQU).
Interviews with staff (See Chapters 5 and 8) at the MAFW indicated that it is much 
easier and more effective for them to work and to do extension work through 
organised groups of farmers rather than individual farmers. Chapter 6 deals with the 
issue of the effectiveness of extension activities and discusses the improved diffusion 
of knowledge through organised groups such as the Al-Batinah Farmers’ Association.
3.11 Conclusion
The first part of this chapter gave a general background on geography, history and 
basic policy structure of the Sultanate of Oman as a country that has rapidly 
established system of government since his Majesty the Sultan has come into the 
power in 1970. The second part focused upon the agricultural and environmental 
ministerial structures and brought about current state of play with regard to the 
environment and pesticide. The key issues of relevance here are that:
(1) The Government in Oman sees agriculture as an important component in 
economic development.
(2) The Government in Oman has undergone a transition from an over-riding 
emphasis on production towards a greater awareness of the environment.
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(3) The Government has been very active in terms of setting out legislation to control 
pesticide use by farmers. This has been influenced in part by its commitments to 
international agreements.
(4) The policy emphasis to date has been very much in terms of setting out ‘allowed’ 
pesticides and banning certain products from sale in Oman. Less emphasis has been 
placed on factors such as storage of pesticides or disposal.
(5) Little effort to date has been directed towards checking whether these policies are 
being implemented.
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Chapter 4. Methodology
4.1 Introduction
This chapter sets out the methodology used in this study. The research questions 
were explored via a phased approach. Each phase of the fieldwork was informed by 
the results of the preceding phase to ensure maximum synergy and interaction 
between phases in terms of exploring in greater detail issues that had come to 
prominence in the previous phase. Phase one of the research methodology including 
the topics related to agricultural development and pesticide issues in Oman were 
explored with key informants from governmental and non-governmental organisations 
through informal conversations and semi-structured interviews. Phase two involved 
a series of interviews and observations amongst the farmer community by using a 
structured questionnaire. The survey data were analysed in terms of comparisons 
between farms belonging to the Al-Batinah Farmers’ Association (FA) and those not 
belonging to this organisation (non-FA). Phase three involved conducting a second 
survey by telephone, interviewing members and non-members of the Farmer’s 
Association to explore attitudes towards pesticide use, and the routes by which their 
acquire information on agricultural development. Phase four involved conducting a 
second round of face-to-face interviews with the same key informants, discussing 
with them the results of the farm surveys and eliciting their views.
4.2 The scoping study and semi-structured interviews
Semi-structured interviews can be used to gather qualitative information. These types 
of interviews are suited to working with small samples and are useful for studying 
specific situations or for supplementing and validating information derived from other 
sources used for making safety diagnoses. In addition, since they provide access to 
perceptions and opinions, they are effective for getting clear insights into problems 
that are not immediately perceptible but that nonetheless cause concern in certain 
areas or in certain segments of the population (Guide to Organizing Semi-Structured 
Interviews with Key Informant, 2009).
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In-depth interviews are particular types of conversations between the researcher and 
interviewees that need active asking and listening. Researchers who conduct in-depth 
interviews try to look for patterns that emerge from deep information. This type of 
interview produces large amounts of data in the form of transcripts which are later 
reduced in the analytical and interpretive process (Hesse-Biber and Leavy, 2011).
The semi-structured interview is an important way of data collection for two main 
reasons. First, it is well suited for the exploration of the perceptions and opinions of 
informants regarding complex and sometimes sensitive issues and enables probing for 
more information and clarification o f answers. Second, the varied professional, 
educational and personal histories of the sample group exclude the use of a 
standardized interview schedule (Barribal and While, 1994). Semi-structured 
interviewmg is an overarching term used to describe a range of different forms of 
interviewing mostly associated with qualitative research. The defining characteristic 
of semi-structured interviews is that they have a flexible and fluid structure, unlike 
structured intersdews, which contain a structured sequence of questions to be asked in 
the same way of all interviewees (Barribal and While, 1994).
The semi-structured interview gives interviewers some choice in the wording to each 
question as well as in the use of probes (Hutchinson and Skodol-Wilson, 1992). 
Probing, in particular, can be an invaluable tool for ensuring reliability of the data as 
it: (1) allows for the clarification o f important and relevant issues raised by the 
informants (Hutchinson and Skodal-Wilson, 1992); (2) provides opportunities to 
explore critical and sensitive issues (Nay-Brock, 1984, Treece and Treece, 1986); (3) 
can elicit valuable and complete information (Gordon, 1975; Austin, 1981; Bailey, 
1987); (4) gives the interviewer a chance to explore and clarify inconsistencies within 
informant’s accounts; and (5) can help informants recall information for questions 
involving memory (Smith, 1992).
Interviewing provides a direct route to information, especially semi-structured 
interviewing which has a “free form” to explore topics associated with the research 
(Drever, 1995). Structured interviewing is rigidly type of interview therefore, it limits 
interviewer to set questions, so he preferred to have the ability to change question 
forms to suit the linguistic or conceptual ‘competence’ of the interviewees (Adamson, 
2004). Key informants often have important and unique information about particular
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issues and their information about a programme, and their information is very useful 
in early to middle phases of a project (Bamidge et al, 2013). In his study Barnidge, 
defined key informant as an individual participating in the planning, implementation, 
or evaluation of environmental policy intervention to promote physical activity or 
healthy eating in rural community.
Elsewhere, using face to face semi-structured interviews with policy decision-makers 
in Argentina, Egypt, Iran, Malawi, Oman and Singapore, researchers documented 
previous experiences of policy-makers with health research, explored the value placed 
on health research by policy-makers, defined the context and conditions under which 
policy-makers will demand health research, identified the characteristics of health 
research that make it attractive to policy-makers, and got their opinion on health 
research and explored the attitudes of policy-makers towards health researchers 
(Hyder et al, 2010). The method of semi-structured interviews adopted by Hyder et 
al. (2010) allowed them to follow an open and informal interview style. It allowed for 
a listing of health problems using local illness terms and a listing of medicines 
commonly used, as well as an exploration of problems, the reasons why they occur, 
and possible solutions. Interviewers continued to ask questions until they folly 
understood the situation. Ordinary conversation makes it easier to reassure 
informants and to get their cooperation and trust (WHO and University of 
Amsterdam, 2004).
Speaking with people is an excellent way of gathering information. Sometimes in our 
daily lives we talk too quickly, and therefore interrupt others and do not listen 
carefully to what they are saying. The research method of semi-structured 
interviewing is considered as informal conversation and is about talking with people 
in a self-conscious, orderly and partially structured way. This method is useful for 
investigating complex behaviours, opinions and emotions, sharing ideas and for 
gathering many types of experience (Longhurst, 2010).
In Phase One, the topics related to agricultural development and pesticide issues in 
Oman were explored with seventeen key informants from governmental and non­
governmental organisations. Twelve out of 17 informants had agricultural 
backgrounds; the others had backgrounds in health, environment, finance and non­
governmental organisations (NGOs). The informal conversations and semi-structured
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interviews took place between September 2011 and January 2012, and questions 
covered all four of the research questions presented in the Chapter 1. Interviews were 
conducted at the respondent’s place of work and generally lasted between 60 and 90 
minutes. The semi-structured nature of the interviews allowed respondents to range 
widely in terms of their answers and thus avoid (as much as possible) potential for 
them to be 'tram-lined' down particular paths by the researcher. The interview 
questions were developed in English and translated for some of the respondents into 
Arabic to give all respondents equal opportunity to respond. The selection of 
individuals for the interviews was pivotal and therefore, in depth and personal 
knowledge of national senior managers and government officials was an important 
ingredient in achieving a successful interview programme. The position of the 
researcher was of benefit in terms of gaining access to these key personnel although 
care had to be taken to avoid the researcher imposing his views within the interview. 
The responses obtained provided greater understanding of the existing issues in 
agriculture and environment in Oman, and helped guide a more in-depth data 
collection during phase 2. Each interview was carefiilly transcribed to ensure that all 
relevant information was captured so as to identify the main emerging themes using a 
textual analysis.
4.3 First farm-based survey
Prior of conducting the farm based survey, a pilot study was carried out with a small 
number of survey questionnaires introduced to farmers in an area of Oman not 
included in the main survey. Based on the results of the pilot survey the number of 
quantitative, Likert scale, questions was increased and questions related to 
information flow were introduced.
The structured interview method is useful as it allows for more in-depth assessment of 
farmer’s knowledge and perception and how it has impacted their adoption decisions 
over the years (Wossink et al., 1997). A farm based-survey. Phase Two, involved a 
more wide ranging series of interviews and observations amongst the farmer 
community. Given the relative importance of the Al-Batinah region within Oman for 
agricultural production it is here that the fieldwork was centred. The effectiveness of 
the existing channels of knowledge diffusion in relation to pesticides were explored
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through a detailed survey of Omani farms of current pesticide use, labour awareness 
of pesticide regulations and knowledge transfer between farmers, extension agents 
and pesticide dealers. A structured questionnaire (Appendix 2) was implemented 
through face to face interviews with 213 farm worker and farm owner respondents 
from 171 farms (randomly selected from those listed in the agricultural census 
database) in both Al-Batinah Governorates between January and November 2012 (but 
excluding the May -  September summer months when agricultural activities are 
minimal). The questionnaires were personally administered to respondents 
throughout the study area. The researcher familiarized respondents with the purpose 
of the study as well as built confidentiality which help to allay fears that enhance 
cooperation and honesty of response. The original questionnaires were in English and 
the languages used in the field were Urdu, Arabic and in English. The period of 
interview ranged from twenty to thirty minutes. An inventory of pesticides was 
documented and photographic evidence of pesticide containers was accumulated at 
each farm. During the survey, time was allocated from each survey day for checking 
and clarifying completed questionnaires and correcting descriptions while they were 
fresh in memory. The questionnaire explores the dynamics of knowledge diffusion 
and awareness of pesticide safety issues using quantitative (Likert-type scales) and 
qualitative (open) questions. Approximately two thirds of the 57 questions were open 
questions; the others were closed questions allowing very short answers from 
respondents. For the Likert scale questions, respondents are asked to respond to each 
question using a five point (in one case a 10 point) scale in the form: (1) Strongly 
agree, (2) agree, (3) neutral, (4) disagree, (5) strongly disagree. Responses were 
similarly coded on the 1 -  5 scale (Gilbert, 2009). The design of the questionnaire 
was influenced by the results of Phase One as well as what is known from the 
academic literature on these topics. The respondents were divided into those from 
farms belonging to the recently constituted FA and those from non-FA farms. Within 
each group the respondents were divided into workers and owners in roughly equal 
proportion. 'Owners' here are defined as those who actually own the farm and derive 
the benefits from selling produce. They may not necessarily be resident on the farm. 
'Workers' are in essence the labourers who work and, in most cases, live on the farm. 
In Oman the Ministry of Manpower guidelines indicate that 3 workers can be 
employed per ha of farmland. The worker respondents represented the ‘foreman’ or 
senior-most labourer present. Thus there were four categories of respondent in total:
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(a) FA - farm owner
(b) FA - farm worker
(c) Non-FA - farm owner
(d) Non-FA - farm worker
The emphasis of the survey was to determine the extent of knowledge that 
respondents had regarding the detrimental effects of pesticides on human health and 
the environment, as well as the fate of empty pesticide containers and the method of 
disposal of unused expired pesticides products. Exploring differences in attitude 
between the owners of the land -  those who might be thought to have a vested interest 
in its sustainable use, and those employed as essentially migrant workers -  those 
without this vested interest was a key objective of the survey. General questions 
about the size of the farm and the labourer’s age, nationality and education status, 
were also included so as to explore differences between the FA and non-FA 
categories and how this might explain any differences in knowledge and practice. 
The questionnaire was semi-structured in nature.
In addition to the inventory of pesticides taken at each farm, noting the trade name, 
the chemical name or the active ingredient, observations of pesticide handling were 
also recorded.
4.4 Second farm-based survey
A second set of data was collected during Phase Three of the study and employed 
telephone interviews with 100 farm owner respondents. Fifty FA farm owner 
respondents and 50 non-FA farm owner respondents from across the two Al-Batinah 
Governorates were contacted during December 2012. The purpose of this survey was 
to explore differences in attitude with regard to practices and knowledge about 
pesticide safety and environmental awareness between farm owners and to collect 
information about attitudes towards the various sources of information, especially in 
relation to pesticides. The questionnaire (Appendix 3) was structured and questions 
were qualitative and quantitative in nature. Nine of the 31 questions were Likert 
Scale questions; the rest were open questions. Demographic information relating to
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farm size and level of education of the respondents was also recorded. Prior to 
conducting the telephone interviews, a list of contact numbers was established. Non­
member phone numbers were obtained from MAFW extension offices. FA member 
phone numbers were obtained from the Farmer’s Association. Each interview lasted 
between 20 and 30 minutes. The researcher first introduced himself and described the 
purposes of the survey.
4.5 Exploring survey results -  second key informant interviews
Data and information obtained from the results of both the survey of pesticide use in 
Al-Batinah governorates and the second survey concerning reason for joining the 
Farmers Association were presented to the key informants to obtain their views and 
opinions on those findings.
The second interviews with the same 17 key informants who were interviewed 
previously were conducted using the methodology adopted in the first meetings. 
When the informants were contacted by telephone they were told that the researcher 
wished to present the results of the two surveys and seek their views and opinions on 
the results obtained. Key informants were eager to be provided with results. The 
interviews were conducted between December 2012 and February 2013. A verbal 
summary of the survey results was provided for each informant during the interview. 
Interviews were carried out in Arabic. Questions were prepared originally in English 
(Section 8.1) and verbally translated to Arabic during the meeting which lasted 
between 30 and 40 minutes. The questions highlighted the main findings of the 
surveys and therefore allowed the informants to respond in a more specific way and 
give more precise answers to each question. After recording and transcribing 
materials with careful reading and re-reading, data were analysed. Information and 
data obtained from the informants presented a clearer picture of existing issues 
concerning agriculture and environment in the Sultanate of Oman.
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4.6 Statistical analysis
Mean ranks for non-parametric data from Likert scale questions were compared using 
either the Mann-Whitney U test (two groups) or Kruskal-Wallis analysis (more than 
two groups) (Lyman Ott, 1993). For Kruskal-Wallis analysis, where significant 
differences in respondent group mean rank were indicated (P < 0.05), individual mean 
rank values were separated by calculating the z-value for the threshold of significance 
using the method of Gwet (2011) implemented with Microsoft Excel 2010. 
Elsewhere parametric means were compared using t-tests within Excel. Data 
(percentage responses to questions) were analysed using Pearson's correlation 
coefficient, also in Excel. In all cases the objective was to identify similarities in the 
pattern of response across the categories of respondents. In all cases P < 0.05 was 
taken to indicate a significant difference between means or a significant correlation 
between variables.
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Chapter 5. Scoping Study
5.1 Introduction
This chapter presents the results obtained from detailed discussions with key 
informants on issues related to agriculture and the environment, which were identified 
from a comprehensive study of policy and its implementation in the country. The 
ideas and opinions of 17 key informants presented in the scoping study formed a 
baseline for developing and conducting the next phase of the farm survey in a single 
region, Al-Batinah that constitutes the most important agricultural area of the country.
In the current study semi-structured interviews allowed informants to discuss and 
raise issues that may not have been considered initially, such as the role of the 
Farmers Association in the spread of information among farmers; illegal trafficking of 
pesticides and the effects of farm renting on the excessive use of pesticides. The 
questions that formed the basis of the interviews were based on the interviewer’s own 
understanding of the issues as well as his personal research interests, but were also 
designed to be wide-ranging to provide scope for respondents to raise other topics. 
Based upon the process of analytical research and careful study of the environmental 
and agricultural policies and their implementation in Oman, the following six key 
issues were identified as affecting the development of agriculture and the environment 
in Oman:
1. Will Al-Batinah remain as the major farming area in Oman?
2. Problems of pesticides in general and especially the use of prohibited 
pesticides in Oman.
3. Problems with the labour force and the fact that much of it is neither 
properly trained nor qualified.
4. Problems with small scale farms and their poor management structures.
5. Problems with a weak state extension service.
6. Problems with the Ministry of Agriculture and Fisheries Wealth (MAFW), 
and especially the communication gap between the Ministry and the 
farming community.
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These six points, which evolved from anecdotal evidence (talks with authors of and 
contributors to Ministry of Agriculture and Fisheries Wealth Annual (MAFW) 
Reports and Agricultural and Fisheries Statistical Year Book 2011 and The Ministry 
of Environment and Climate Affairs (MEGA) National Report on Sustainable 
Development 2012and previous research (A1 Zadjali, 2009; FAO Consultancy Report, 
2007) formed the background of the interview questions that were developed for the 
key informants.
5.2 The key informants
Key informants were selected because of their position, activities or responsibilities. 
They were expected to have a good understanding of the problems to be explored so 
that access to their perspectives, opinions and experiences could be gained. This was 
pivotal and, therefore, in-depth and personal knowledge of national senior managers 
and government officials was an important ingredient in achieving a successful 
interview programme. Twelve of the seventeen key informants had agricultural 
backgrounds, the remaining five were from the Ministries of Health, Environment and 
Climate Affairs, Finance and one was from an NGO -  The Environmental Society of 
Oman. The majority of the key informants of this study are currently participating or 
have participated in planning, implementation or evaluation of agricultural and 
environmental policies. The seventeen key informants used in the first semi­
structured interviews are shown in Table 5.1.
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Table 5.1. Key informants interviewed to decide current priority topics related to agriculture and 
the environment in Oman.
Code Position and Experience Reason for selection
NUl Chancellor of Nizwa University Is currently president of Nizwa University in the 
Sultanate of Oman. Previously he was Minister of 
Agriculture and Fisheries Wealth also he has been 
actively involved with agriculture policy development 
for many years.
MAPI Director General of Agricultural 
and Livestock Research 
(MAFW)
Is currently Director General of Agricultural and 
Livestock Research at the MAFW. He has been 
responsible for designing programs and preparing 
strategy for agriculture and research and reviewing and 
research activities. He is the focal point for several 
international conventions especially the plant genetic 
resources for plants. He was the former president of 
ARENENA research body as well as the national 
coordinator for different programs.
MAF2 Director General of Planning and 
Investment Promotion (MAFW)
Is currently Director General of Planning and Investment 
Promotion at the MAFW. He has been responsible for 
monitoring agricultural census, his department produces 
detailed data and statistics on the agriculture sector. He 
also has been involved in improving agricultural 
strategies and providing advice and guidance for farmers. 
He is the focal point in the sultanate of the agricultural 
strategy in cooperation with Food and Agriculture 
organization FAO.
D1 Director General of 
Administrative Affairs Ministry 
of Finance (MF)
Is currently Director General of Administrative Affairs at 
the Ministry of Finance MOF. He has been in this 
position for more than 15 years. He has been involved in 
preparing and reviewing national financial plans and 
strategies for all governmental authorities including the 
MAFW.
MOHl Director General of Health 
Affairs (MOH)
Is currently Director General of Health Affairs at the 
Ministry of Health MOH. Previously he was Director 
for Environmental and Occupational Health. He is 
member at key national committees related to 
environment and health aspects. He has participated in 
the preparation of occupational health regulations. He is 
also member of the chemical committee at MECA.
MECAl Minister’s Environmental 
Consultant Ministry of 
Environment and Climate Affairs 
(MECA)
Is currently Minister’s Environmental Consultant at the 
Ministry o f Environment and Climate Affairs MECA. 
He has been involved in the preparation of 
environmental policies and regulations. Previously he 
was the GCC Ambassador to the European Union in 
Belgium.
FI Vice Chair Environmental 
Society of Oman (CES)
Is currently Vice Chair Environmental Society o f Oman 
CES. Employed by MECA for more than 15 years. 
Previously worked as environmental expert at tiie Sultan 
Qaboos University SQU. Represents CES at regional 
and international meetings.
MAF3 Agricultural Consultant (MAFW) Is currently Agricultural Consultant at MAFW. 
Previously he was Director General for Extension in Al- 
Batinah Governorates. He has been involved for 
planning and implementation of extension and plant 
protection programs in Al-Batinah.
G1 Expert of Innovation Research 
Department The Research
Is currently Expert of Innovation Research Department 
The Research Council TRC. He has more than 15 years
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Council (TRC) experience with Sultan Qaboos and Nizwa Universities 
and has been involved with the development of 
agricultural policies and programmes. He was 
responsible for innovation projects and researches at The 
Research Council for the last 5 years.
RI Retired Former Advisor for the 
minister of Agriculture (MAFW)
Retired Former Advisor for the Minister of Agriculture 
MAFW. Previously he worked as ministerial plant 
protection advisor with more than 30 years. He was 
responsible for planning and implementation of the aerial 
spraying campaigns at MAFW with more than 2 
decades.
MAF4 Director of Plant Quarantine 
(MAFW)
Is currently Director of Plant Quarantine at MAFW. 
More than 20 years experience with MAFW. Previously 
he was director for plant protection and responsible for 
pesticide licensing. He was the focal point in term of 
agricultural pesticides for prior informed consent of 
Rotterdam Convention.
MAF5 Director of Extension and Plant 
Production Department (MAFW)
Is currently Director of Extension and Plant Production 
Department MAFW. He has more than 20 years of 
experience with MAFW, directly involved with Farmers’ 
awareness programmes. He is responsible for 
conducting awareness programs dedicated to the local 
farmers especially in terms of safe-use o f agricultural 
chemicals.
MAF6 Director of Plant Protection 
(MAFW)
Is currently Director of Plant Protection at MAFW. He 
has been working with MAFW for more than 17 years 
with the responsibility for pesticides registration. He is 
the national focal point of the plant protection programs. 
He participates in several national and international 
meetings in the field of pesticide registration as well as 
safe-use of chemicals.
MAF7 Director of Census and Statistics 
(MAFW)
Is currently Director of Census and Statistics at MAFW. 
He has more than 20 years experience with MAFW. He 
is responsible for annual agricultural census plans and 
policies. He is also responsible for conducting an 
applied research in terms of soil and water.
R2 Retired former Director (MAFW) Is a retired former Director MAFW. Previously he was 
Director of Agricultural Research and Director General 
for Agricultural Affairs responsible for 3 Governorates 
and Minster’s Agricultural Advisor. He is also the 
former Director of the plant protection research centre 
and responsible of implementing the applied research in 
terms of pesticide residues and quality control.
MECA2 Head of Data and Permits Section 
(MECA)
Is currently Head of Data and Permits Section at MECA. 
She has been working for MECA more than 16 years. 
She is responsible for registration and permitting of 
industrial chemicals and pesticides. She has been 
involved in preparation of chemical policies and 
regulations.
HI President of Al-Batinah Farmers 
Association (FA)
Is currently President of Al-Batinah Farmers’ 
Association FA. He has extensive knowledge and 
experience in agricultural practices in the Sultanate of 
Oman.
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Based on the six key topics concerning the agriculture-environment interface defined 
above, nine questions were devised for the key informants:
1. What do you think are the most important areas for agriculture in Oman and 
do you think that might change?
2. To what extent has agriculture, especially in Al-Batinah become driven 
mainly by the need to maximize production?
3. What are the positive and negative aspects of pesticide use in Oman?
4. What is your opinion about the Pesticide Law issued in 2006 and the 
Ministerial Decisions that followed?
5. What is the influence of the international and regional agreements on 
agriculture in Oman?
6. What are the pros and cons of a largely expatriate labour-force in agriculture 
in Oman?
7. What is your opinion on the effect of the farm size on the agricultural sector 
in Oman?
8. What do you think about the effectiveness of the extension service in Oman 
and what is your opinion regarding the role of the state extension service in 
knowledge diffusion about pesticides?
9. What do you think of the flow of information coming out of the Ministry of 
Agriculture and Fisheries Wealth, specifically, information related to 
pesticides?
5.3 Discussions with key informants
In the followings sections each of the nine questions formulated and posed to the Key 
Informants, as a basis for conversations, will be discussed, using the questions as 
Section headings. Quotes from the Key Informants will be used to illustrate the way 
in which these points were tackled.
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5.3.1 What do you think are the most important areas for agriculture in Oman and 
do you think that might change?
From the interviews it was clear that there is a universal support for Al-Batinah 
remaining the most important agricultural area in Oman especially in vegetable and 
fruit production. NUl, R2 and HI said that Al-Batinah still has more than 50% of the 
agriculture area of Oman which is still viable. D l, NUl and MAF5 mentioned that 
Najd in the south of Oman is also a promising area for grass and maybe other crops, 
but Al-Batinah will still remain the leading region. D l, MAF3, R2MAF5,MAF6 and 
HI stated that the most important factors that influence increasing production in this 
area are good soil quality, water and the introduction of intensified agriculture 
including greenhouses; they also said that the unique thing about Al-Batinah is its 
suitability for growing a wide variety of vegetables and date palms especially within 
the mountainous Wilaya such as Rustaq, Nakhl, Awabi (Figure 3.2).
Similarly, MAF2 stated that
"‘Since Al-Batinah has got all the factors such as water, soil and a 
suitable climate, it’s location is very strategic in terms o f it being 
close to the Muscat market and also outside markets such as UAE 
and other GCC countries where farmers can export their products 
by road easily so Al-Batinah can be considered as a food  basket not 
only fo r  Oman but also fo r  the other Gulf countries
R2 mentioned the new industrial activities in Northern Al-Batinah and the future train 
in the Al-Batinah governorates might affect the agricultural activities in the friture.
5.3.2 To what extent has agriculture, especially in Al-Batinah become driven 
mainly by the need to maximize production?
Nine informants said that the main reason for maximizing production was due to the 
government intention to secure food for its citizens, in other words having enough 
supply of food especially as food prices globally have risen. Also the population is 
increasing rapidly and the government wants to maximize and diversify sources of
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income by exporting high economic value products. They also added the notion of 
making the country as self-sufficient as possible and therefore the government was 
emphasizing help to farmers in the early eighties so it was subsidizing farmers’ seeds, 
fertilizers, pesticides and spraying machines. NUl stated that
"Self-sufficiency is impossible. We need to balance between import 
substitution and export o f high value and high quality crops. The 
question then, is how much will the agriculture sector contribute to 
national income’’.
He also stated that at the end of 20* century the subsidies shifted towards 
greenhouses, machinery and modern irrigation systems. NUl also pointed to the 
existence of some recent problems in Al-Batinah, especially the lack of fresh 
groundwater because of sea water intrusion; he also added that the government started 
granting agricultural lands to citizens from the 1970s to the 1980s but when the 
problems of seawater intrusion became severe the grants stopped. This action limited 
the expansion of agricultural activities into new areas. Rather, there was vertical 
expansion through intensification. R2 stated that
"Since Al-Batinah is the major agriculture area in the country it was 
also a very good idea that the Farmers’ Association established 
there and it helped in maximizing production and bringing to the 
local market good quality products as well as exporting Omani 
products to countries with very high and strict standards. ”
R2’s comments here highlight the emerging importance of the Farmers’ Association 
in raising standards of production in Oman, especially in relation to export of quality 
products that adhere to the strict import standards of other countries. This issue was 
not originally foreseen as necessary for inclusion amongst the nine questions, but it 
becomes increasingly apparent during the interviews that the rise of the Farmers’ 
Association is having a major effect on agricultural development in the Sultanate of 
Oman.
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MAF2 stated that
"This kind o f  subsidy indicates the absence o f clear regulations, until 
2000 or 2004 to be more precise, when the first agriculture law was 
issued”.
G1 stated that there is a need for more innovations and the government should 
emphasize the type of production using modern technologies and techniques not 
spending a lot of money on supporting very outdated ways of cultivation.
5.3.3 What are the positive and negative aspects ofpesticide use in Oman?
Fourteen informants said that the use of pesticides is inevitable since they are 
considered as an important component of increasing agricultural productivity because 
they help decrease crop losses due to insects and plant diseases. However, all 
informants indicted that the uncontrolled use of pesticides in Oman might be causing 
many health and environmental problems, therefore coordination among different 
stakeholders in the country must be strong to bring all the efforts together to solve 
many health and environmental problems. HI, R2, MAF6 and MAF3 said that 
although some pesticides are banned, bad quality pesticides are still entering the 
country from neighbouring countries - smuggled into the Sultanate of Oman and used 
in agriculture. Consequently they cause many types of health problems. Therefore it 
is important that effective control measures at the borders become strengthened. HI 
stated that
"Pesticides are poisons i f  used improperly or without sufficient 
knowledge o f their side-effects, they can endanger humans and 
animals, especially here in Oman where groundwater is one o f  the 
sources fo r  drinking water therefore these pesticides contaminate 
the drinking water and also the agricultural soil in Oman”.
The question of the safe use of pesticides emerges here as one of increasing 
importance.
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Similarly MAF7 stated that
"In the early eighties the use o f pesticides was very limited and only 
the Ministry o f Agriculture and Fisheries Wealth was allowed to 
import them not anybody can import pesticides into the country, so 
there was a kind o f control, but in the early nineties many companies 
started to bring chemical fertilizers and hazardous pesticides, 
therefore many farmers started to use those chemicals intensively 
and without considering any safety measures
NUl stated that for the control of Dubas bug {Ommatissus lybicus De Berg) MAFW 
allocated a huge budget for aerial spraying on large areas of the date palms. He stated 
that
"Where you see pesticides were used in very huge quantities and 
covered very large areas like clouds o f drizzle and that was done 
four times a year. Large-scale ground and aerial application o f  
pesticides has been conducted by the MAFW to control big swarms 
o f desert locusts when they make an incursion, and to control Dubas 
bugs in date palm. By this kind o f practice they killed other 
beneficial insects and destroyed the biological control programs”.
MAF2 stated
"Do we need to do all this aerial spraying which covers such a large 
area and make those clouds o f pesticides to kill one type o f  insect 
and probably will not even reach 60% o f the efficiency? The 
negative part o f it is the impact on human health and the 
environment especially when they are used without knowledge and 
in huge amounts. We have created an unbalanced natural system ”.
MOHl, NUl, MAF6, HI and R1 stated that in their opinion most farmers have no 
training in pesticide use and rely on pesticide sellers for information. They also stated 
that inefficient use of pesticides on crops, especially increasing volumes of pesticides 
used on vegetables, will reduce productivity and lead to problems such as pest 
resistance - high application rates with no effect on pest levels in future. MAFl,
MAF2 and MAF3 said that applying IPM practices will help reduce the amount of 
pesticides, especially by focusing on biological control. MAF2 stated that
’’More government subsidies fo r  chemical fertilizers and pesticides 
to farmers indicated the absence o f  clear plant protection strategy, 
until 2006 when the pesticides law was issued, as a first 
comprehensive law fo r  the proper management and control o f 
pesticides in this country. However, the law now needs to be 
implemented and should be enforced”.
The comments above appear to be stating that policy implementation is incomplete, 
especially in relation to control of importation of pesticides and safe use of these 
products. R2 continued in this vein:
”Yes, there is a pesticides law but unfortunately this law is until now 
not implemented because there is no enforcement on the ground and 
no effective awareness programmes and no training especially for  
expatriate labourers who are using huge amounts o f pesticides and 
spraying these chemicals day and night without any care and on 
many types o f crops especially leafy vegetables which mostly do not 
require either pesticides or chemical fertilizers. The exceptions are 
large commercial farms and members o f the Al-Batinah Farmers ’ 
Association where you will notice that they are following 
instructions because those farms are managed and monitored by 
professional agricultural engineers or dedicated Omani farm owners 
who are careful to use good quality pesticides correctly in order to 
produce clean products ”.
Again, comments raised here highlight the developing potential role of the Farmers’ 
Association in raising standards of farm management in the Sultanate.
NUl stated that
”I  have seen myself many times, cases o f mixing many types o f  
pesticides with the same active ingredient and their being used fo r  
short periods, and they also use pesticides with high alkalinity 
without understanding the pH  o f the soil and water, and also some o f
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them even use banned pesticides. Many labourers think that the 
higher the dose o f pesticides the better the effect on insects or 
diseases will be ”.
MECAl, MECA2 and MOHl said that the timely use of recommended pesticides has 
a positive effect on agricultural production and the environment and consequently 
human health. FI disagreed that there are any useful results from the use of pesticides 
and he stated that:
“7 do not agree that there are any positives o f  pesticide use fo r  crop 
protection. Pesticides harm human health and the environment and 
I  am sure that many banned pesticides are still used in Oman and 
many hazardous ones are misused which results in soil and water 
contamination. This problem o f pesticides will continue as long as 
the regulations are not enforced, specifying clearly the punishments 
fo r  those who intentionally misuse them. Thus I  argue that MAFW  
should put a lot o f emphasis on biological control programmes and 
try not to allow easy use o f pesticides and make their use very 
minimal”.
The assertion that illegal pesticides are still being used in the country needs to be 
investigated further. HI stated that
‘7  consider pesticide risks greater than drugs because drugs are 
only used by a few  people in the society but everybody eats 
vegetables and fruits and i f  the concerned authorities do not take 
strong action the level o f malignant diseases will increase ”.
5.3.4 What is your opinion about the Pesticide Law issued in 2006 and the 
Ministerial Decisions that followed?
MAF6, MAF2 and MAF3 stated that the pesticide law issued in 2006 was based on 
Gulf Cooperation Council Law of Pesticides (GCC PL). They added that Ministerial 
DecisionNo. 194/2007specifies the list of banned and restricted pesticides. To 
complement these steps, the Ministry has put the finishing touches to executive
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regulations of the law of pesticides, which is expected to be released in the near 
future. MAF6 stated that
’’That is why it is so important that all the GCC countries must 
implement their laws as they have got similar conditions and they 
have got many common regulations and they must manage and 
control highly hazardous pesticides and stop any movement o f  
banned ones between the GCC countries ”,
Again, the use of illegal pesticides in Oman is raised by a key informant and so 
clearly the issues is emerging as something very important that research is required to 
investigate.
MAF2, MECA2 and MAF6 stated that this law should regulate the management of 
pesticides according to the specification of international organisations taking into 
account the national situation, but it is very important that other relevant stakeholders 
in particular, the Ministry of Environment and Climate Affairs (MECA) and Ministry 
of Health (MOH) and other concerned authorities should be involved in terms of its 
frill implementation in the Sultanate especially with regard to proper pesticide use 
and removing and eliminating banned ones and managing and controlling those which 
cause an impact on health and the environment. MAF2, MAF6 and MECA2 said that 
this law can be considered one of the important achievements by MAFW. However, 
if this pesticide law was not implemented frilly through issuing of by-laws and sharing 
the responsibilities for pesticide control among various authorities, then the problem 
of pesticides in the country will remain and even get worse especially as the 
population increases with greater demands for food supply.
MAF3 stated that
’’Some years ago we conducted a campaign on farms in Al-Batinah 
and we seized some illegal pesticides and many expired pesticides 
were kept in improper stores. Another problem is that i f  you find  the 
illegal pesticides and obsolete ones what will you do with them and 
with empty containers since there is no disposal facilities in the 
country? ”
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The fate of obsolete and illegal pesticides within the country and the methods by 
which they are disposed appears to be an emerging issue requiring more detailed data.
NUl stated that
’’This law was issued 36 years after His Majesty became the ruler o f  
the country and therefore I  think the law came at the right time in 
2006 the whole society since the 1970s was still developing and 
modernising so it was building a generation with education and 
knowledge, but this does not mean pesticides before this law were 
not managed and controlled. There were procedures fo r  managing 
them especially where they were internationally recognized as 
hazardous pesticides they were carefully watched and controlled by 
specialists at the MAFW and other relevant authorities”.
HI stated that
”I  can show you an example o f  a pesticide in this plastic bottle which 
I  have got without the name o f importer on it so the importer is 
unknown, [he showed a container of 250g/l cypermethrin] How did 
this pesticide enter the country? It is used on squash but what is the 
MRL [maximum residue \\xmt\for this chemical? And maybe what is 
inside this bottle is different than what is on the label. This chemical 
is sold like drug. Whose responsibility is this? ”
The current tensions between members of the farming community as represented by 
HI and members o f MAFW are symptomatic of the concerns within the sector about 
the enforcements o f existing regulations by the relevant authorities.
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5.3.5 What is the influence o f  the international and regional agreements on 
agriculture in Oman?
With regard to the international conventions, four informants said that two 
international conventions have had a positive influence on the country in all the fields 
related to agriculture and environment. The Rotterdam Convention (2004) deals with 
international trade in certain hazardous chemicals and the Stockholm Convention 
(2004) which prohibits or limits the release of certain persistent organic pollutants, 
industrial chemicals and pesticides which pose a high risk to human health and the 
environment. Informants MAF4 and MAF6mentioned the importance of the 
International Code of Conduct on the Distribution and Use of Pesticides which 
contains Guidelines for the Registration of Pesticides in helping MAFW to prepare 
laws and regulations for controlling and registering pesticides in Oman. 
MAF4,MAF3 and MAF2 indicated that the most influential international conventions 
which affected the agriculture sector in Oman were the General Agreement on Tariffs 
and Trade (GATT) and the WTO and also bilateral free trade agreements between 
Oman and many other countries. They also added that after these conventions the 
subsidies to farmers were reduced and the agriculture sector witnessed some decline. 
However, NUl stated that
"We are part o f GCC and we have common laws on agricultural 
quarantine and veterinary quarantine and then came the GATT 
agreement which allowed countries to allocate some agricultural 
subsidies. In Sultanate o f Oman we cannot say there was a general 
subsidy like appears to exist under the EU Common Agricultural 
Policy, it was more a kind o f extension tool- providing limited 
financial support to construct greenhouses fo r  example ”.
MAF2 stated that
"Some sections o f  government in the Sultanate o f Oman used these 
conventions in a negative way, as an excuse to call fo r  a reduction in 
the subsidies provided fo r  the agricultural sector. This had a 
negative effect on agricultural activities in the country up to 2000 ”.
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MAF4, MAF2 and MAF6 said that later on the government’s focus for subsidies 
shifted towards providing farmers with greenhouses, machinery, seeds and modem 
irrigation systems. Similarly HI stated that
”The WTO convention had an impact by opening doors fo r  
international market products to enter the Sultanate o f Oman and 
also fo r  Omani products to be exported to many other countries. Yes 
this is good but, unfortunately we are receiving many agricultural 
products from some countries which I  suspect to have residues o f  
pesticides and it might contain some bad quality chemicals”.
MECA2, MAF3 and MAF2 stated that we should be prepared to understand the exact 
requirements of those conventions to avoid implications on agriculture in Oman (if 
any) and thus we must implement them properly in the country. MAF4 stated that
’’There are conventions with FAO and WTO and Intellectual 
Property Rights and Sanitary and Phytosanitary Agreements. The 
Codex Alemantarious was more concerned about specifications, 
standards and pesticide residues. In 2000 the Sultanate o f Oman 
joined the WTO and this opened the market fo r  international 
products. These conventions helped us in getting different kinds o f  
technical training and improving laboratory human capacity.
Through these conventions we initiated our national laws and 
regulations and standards as well as improving our databases. The 
WTO replaced the General Agreement on Tariffs and Trade 
(GATT)”.
MECAl, MECA2 and G1 stated that it is not only becoming party to the regional or 
international conventions that is important, it is the proper national implementation 
and commitments and obligations toward these conventions which require better 
capacity and enough resources allocated to them for correct implementation. MECAl 
said that
"The Sultanate o f Oman government can sign many regional and 
International Conventions and protocols. That is not the important
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issue. What is more important is the implementation and 
implementation requires better capacity and adequate resources ”.
MECA2 said that
"International Conventions such as Rotterdam and Stockholm have 
got many obligations and countries have to be prepared to fulfil 
their obligations towards them. Therefore we must have good plans 
and strategies to fully implement them in the Sultanate o f Oman ”
S3,6What are pros and cons o f a largely expatriate labour-force in agriculture in 
Oman?
All of the informants said that the majority of agricultural labourers in Oman are non- 
Omanis and they also emphasized that foreign labour is a necessity, especially in 
agricultural activities. The agricultural sector like many other sectors in the country 
depends heavily on expatriate workers. R1 and MECA2 stated that this dependence 
on expatriate labourers is due to many reasons, such as the structure of the society, 
education and demography especially since the 1970s.
NUl stated that
"Before the 1970s workers on farms in this country were mainly 
Omanis, but in the early eighties Omani rural youth left fo r  the 
capital and other cities seeking work mainly with the government 
and serving in the military, police and companies because they got 
an education. At this time many farms remained empty and uncared 
for. This caused the elderly to hire expatriate workers to take care 
o f their farms. Many Omani farmers have now built houses in the 
capital and only visit their farms during the weekends, except with 
some farmers who remained attached to their farm and its 
management ”.
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MAFl stated that
"These labourers are perceived as hard workers and demand modest 
salaries”.
Similarly NUl added again by stating that
”The agriculture business need labour; it is labour intensive so 
expatriates workers are inevitable in this sector. Omani farmers 
themselves cannot do this work with their limited income. They 
mostly have full-time jobs so they need to maximize the input and 
income ”.
It was generally agreed by the majority of the informants (with the exception of 
MECA2 and G l) that the use of expatriate labour is seen as a serious issue in Al- 
Batinah, especially in terms of their lack of training, their lack of education, their 
problem with the Arabic language which causes difficulty in communication, their 
misuse of pesticides and safety issues and their injudicious consumption of water. 
Oftentimes they come ft*om countries richer in water than Oman so they are liable not 
to care about water use and are not trained in farming in an arid climate. Furthermore 
they are often employed on short-term contracts. MAF5 stated that
”The negative side o f these expatriate labourers is that they are not 
qualified fo r  agriculture activities, untrained to use pesticides and 
thus they use huge amount o f  pesticides and they are also unskilled 
fo r  agricultural work especially those who work in farms that were 
not managed by the Omani farmers, I  mean real Omani farmers who 
are practicing farming and in particular members o f  the Al-Batinah 
Farmers Association who visit their farms on a daily and regular 
bases. On these farms you will see the expatriate workers are more 
careful about the proper use o f pesticides, fertilizers and water 
consumption and because those farmers watch labourers andfollow- 
up with them and make sure they are following the instructions ”.
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Similarly Dl stated that
"Some Omani farm owners are to be blamed because they do not 
manage their farms themselves and leave everything to the 
expatriate labourers. They only come to their farms sometimes 
during the weekends and spend a few  hours with their families and 
leave the farms fo r  the rest o f  the week in the hands o f the expatriate 
labourers so they give their farms to those expatriates to handle 
everything. Many farm owners live in cities and let the expatriate 
farm labour run the entire farming operation. Also many owners o f  
farmland rent out their farms because they fin d  it difficult to follow  
up with their farms and gradually expatriate labours start 
controlling their farms until owners rent out the whole farm and get 
monthly rents from those labourers”.
Similarly MAF2 stated that
"The expatriates use many types and huge amounts o f pesticides 
without care because their intention is only more production and to 
earn more money. I  do not mean all expatriate labourers behave 
like this because in some farms you will see expatriate labourers 
really doing what the agricultural extension personnel are telling 
them; this is mainly in some farms which are managed by Omani 
farmers, also large farms and those farms which are members o f the 
Al-Batinah Farmers Association”.
MAF2, MAF3 and MAFl gave examples of large commercial farms that are managed 
by agricultural engineers; they said that a large number of expatriate labourers are 
working in these farms, but since they are fully managed by professionals in the 
agricultural field, they have succeeded in producing good quality products which have 
been exported to many European countries and Japan and marketed locally. MAF2 is 
again highlighting the role of the Farmers’ Association in raising standards of 
productivity towards the level of those large, well-managed, export-oriented farms 
that are not within the Association membership. Some informants such as MAF2, 
MECA2 and FI also raised the issue of the Omani farmers who have been illegally 
renting their farms to expatriate labour - people who are uneducated and poorly
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manage the farms. The practice of an Omani landowner renting his farm to another 
Omani is legal, provided it is approved by the government. However, in some cases 
the renter then re-leases the land to expatriate labourers; this subletting is an illegal 
practice, without official sanction. They also said that they are doing great harm to 
the business itself as they use chemicals excessively. They indicated that expatriate 
labourers commonly mix different crop protection products in the belief that the effect 
will be greater, and will apply more often than instructed in the belief that ‘if a little is 
good, more will be better’; R2 stated that
"They also buy and use cheap pesticides especially those who are 
renting farms
R2 appears to be adding to the emerging picture that farms run by Farmers’ 
Association members are more likely to be using higher quality pesticides. MAF5 
added that
"Many expatriate labourers also cannot afford protective clothing 
and rarely have separate work clothing, and when they do, it is often 
not washed after use, or washed separately from other clothes so the 
health and safety aspect is very poor among these workers
The Ministry of Manpower issued Regulations on Occupational Safety (286/2008). 
However, these regulations do not specify that protective clothing should be supplied 
or even worn.
MAF6, MAF5, R2 and HI also said that it is common for expatriate workers to eat, 
drink or smoke while applying pesticides, or in a break, without washing hands. NUl 
stated that
"I have seen myself on some farms expatriate workers apply 
pesticides on crops and behind them others reap at the same time 
and also sometimes they spray crops in the evening and reap them 
the next day without any care o f the health and environment and the 
cost because he was trying to protect a crop that has been already 
harvested”.
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HI said that
"Expatriate workers who come to Oman to work in our farms are 
not specifically trained in safety and proper use o f pesticides, they 
only may have general experience in agricultural jobs but, we here 
at the Association we train them and make sure that they follow our 
instructions and be very careful when spraying pesticides and we tell 
them how to store pesticides and fertilizers and ultimately take 
empty containers after washing and puncturing to municipality 
bins
He also said that
"In Al-Batinah Farmers’ Association we are aware that education 
plays important role in making the expatriate labourers do better and 
efficient work, therefore here we try to bring to our farms those 
labourers who are at least with some level o f education especially that 
they understand basic English alphabets and we prefer that they have 
got at least sixth grade o f education and understand the instructions 
on the labels o f containers and packages. So when we bring those 
labourers with some education, in particular foremen, this saves us a 
lot o f effort in teaching them and showing them instructions whether 
about pesticides use or some basic information about agriculture in 
this country and our culture. We also found that it is much easier fo r  
other workers to get information and instructions from foremen who 
speak their language. In other words the foremen labourers spread 
this information to their colleagues and gradually all o f them became 
aware”.
Here is a clear indication that the Farmers’ Association is seeking to effect change in 
the pathways of knowledge diffusion via the selective employment of better educated 
farm workers. This assertion of more selective employment criteria is one that clearly 
needs to be tested in the planned farm survey. The above comments highlight the 
emerging issue of farm worker safety and the use of personal protective equipment 
within the worker community.
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RI, UNI and MAF6 stated that because of insufficient training or discipline of the 
agricultural labourers, several countries have made it mandatory that pesticide 
applicators are licensed and they hoped that the same thing happens in the Sultanate of 
Oman, but accept that it is unlikely in the near future.
5.3.7 What is your opinion on the effect o f the farm size on the agriculture sector 
in Oman?
There was general consensus that farm size is limiting productivity and that 
agriculture in the Sultanate of Oman is experiencing increasing productivity 
restrictions due to small farm sizes. MAF2, NUl and MAF6 stated that 89% of 
agricultural holdings in Oman are less than 2.5 ha. They also added that Sharia 
inheritance laws result in smaller holdings as inherited land is divided. Farm size 
affects the agriculture m Oman because small farms consume more water and 
pesticides per unit area and are economically not viable. MAF2 added that
"Yes there are some large farms o f  around 25ha in Al-Batinah hut 
their numbers are limited”.
When a deceased Farmers’ land is distributed among his children, the Sharia laws of 
inheritance followed in the Sultanate of Oman contribute to the further division of 
already small farm holdings. The smaller pieces of land become more uneconomical 
in terms of agricultural investment and output (FAO Consultancy Report, 2007).
Almost all of the informants (with the exception of MAFl and FI) agreed that the 
Farmers’ Association in Al-Batinah is one solution to the problem of small scattered 
holdings especially since through this association the farmers should be able to 
acquire their agricultural materials much more cheaply, make better production plans, 
explore new markets and also through the Association they can represent their views 
to state bodies. MAF3 said that
"I think one o f the good ideas fo r  solving the small size farms 
situation in Oman is establishment o f Farmers ’ associations. The 
Farmers ’ Association in Al-Batinah is one example and since they 
are working under the rule o f the Ministry o f Social Development, it
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is not an NGO, it is making profit by marketing its products but they 
considered it as an association fo r  the purposes o f encouraging 
agricultural activities in the country and also because these people 
target mostly clean and good quality pesticides therefore they have 
approached some international markets and they also export large 
quantities o f  their products to the United Arab Emirates (UAE) and 
other Gulf countries
MAF5, MAF2, UNI and R2 emphasized the importance of establishment of these 
types of associations in the country in terms of farmers learning from each other and 
sharing the latest knowledge and information related to pesticide use and safety. 
Some farmers are very knowledgeable and they provide training in practical matters 
such as showing labourers the proper way of spraying pesticides. MAF5 stated that
"The establishment o f Al-Batinah Farmers ’ Associations is one the 
most important solutions fo r  this situation o f small farm size in the 
country, since they help bring together many farmers who were 
interested in farming and improve the agriculture in Oman by 
increasing production fo r  internal consumption and export. I  am 
sure the Al-Batinah Farmers ’ Association has become successful in 
making the connection between the Ministry’s extension offices and 
the farmers. Most importantly the Association itself has become a 
source o f updated information about agricultural practices and good 
pesticides use and they spread this knowledge among other member 
farmers ”.
Clearly, here is an assertion that should be tested in the farm survey, containing as it 
does a claim that the Association has become a conduit for knowledge transfer either 
in its own right or as a go-between connecting the Ministry extension centres and 
some members of the farming community. Most of the informants (with the 
exception of MECAl, MECA2 and G l) said that these types of associations should 
spread throughout all of Oman. In fact the government has recently approved the 
establishment of Associations in A’Dahira and A’Sharqiah governorates.
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5.3.8 What do you think about the effectiveness o f the extension service in Oman? 
And what is your opinion regarding the role o f the state extension service in 
knowledge diffusion about pesticides?
MAF5 said that
"There are 59 agricultural development departments distributed 
across the Sultanate and the extension programmes are prepared 
here at the main headquarters o f MAFW and then given to farmers 
through staff o f the agricultural development centres
A majority of the informants(With exception of MECAl, MECA2, FI and MOHl) 
said that the role of the extension offices was very important in the early seventies for 
introducing new technologies because farming at that time was practiced in a very 
basic and traditional way and the extension centres used to provide some kind of 
subsidies and support to farmers. Similarly HI stated that
"When the first few  extension offices were opened in 1973, the main 
function was to introduce new concepts o f cultivation and new 
technologies even though the use o f pesticides was very limited at 
that time and only organic fertilizers were available. This type o f  
simple subsidy has created a very strong connection between 
farmers and extension sta ff’. He also added "The agricultural lands 
in the early eighties in Al-Batinah were still limited, the government 
subsidies to farmers mainly focused on water pumping engines, 
fertilizers, some types o f pesticides and seeds. Farmers used to 
come to extension centres to get those subsidies and also they used 
to get guidance on good agricultural practices from some expatriate 
agricultural engineers”.
Nine informants, especially those working for MAFW for more than ten years agreed 
that the extension offices in the 1990s used to give higher priority to providing 
guidance to farmers working on their own farms and taking good care of their land, 
but a lower priority to those farms which were rented by expatriate labourers. This 
was a result of the perceived likelihood that advice would more likely be implemented 
on well cared for farms than on those farms that were less well cared for. They also
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indicated that the technician and agricultural personnel from extension offices used to 
enter the farms and explain to the farmers how to use pesticides and explain to them 
the importance of following the safety procedures during mixing and spraying and 
they show them the exact dose to be used and they follow-up their visits from time to 
time. R2 stated that
"From mid 1980s extension centres used to have some foreign 
agricultural engineers and technicians who helped in training new 
Omani graduates and explain to them extension activities, but then 
gradually these people left the Ministry and have not been replaced 
by the same quality o f experienced ones
Twelve informants clarified in detail the constraints that face the extension centres at 
MAFW. They mentioned the small number of technicians in these centres and 
consequently extension staffs are unable to visit all agricultural holdings in the areas 
they oversee and the scarcity of training programmes for the staff and farmers.
MAF3 added that
"The lack o f sources o f information at the extension offices has 
resulted in farmers losing confidence in them
Eight informants emphasized that there is a professional inadequacy in the 
agricultural extension centres and limited financial resources available to MAFW. R2 
stated that
"The Ministry o f Agriculture and Fisheries Wealth do not provide 
the extensions offices with adequate well trained plant protection 
specialist or graduates and i f  a university agricultural graduated 
student joins the extension department he will be given mostly 
administrative and office work so most o f  the time will be spent on 
theoretical and paper work instead ofpractical work, so how can he 
get good practical experience without actual work in the field?
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Similarly MAF7 stated that
"It is not possible fo r  an extension staff to get practical experience 
and good knowledge about agriculture in Oman i f  he is spending 
most o f  the time in the office doing paper work”.
Similarly HI and MAF3 said some farmers told them that
"You can imagine only one or two plant protection specialists 
available at an extension centre in this biggest agricultural area in 
Oman, and another one may be at the Ministry headquarters. 
Sometimes we face some fungal diseases at late stage in crop growth 
and we lose our crops, so i f  there are extension engineers who visit 
many farms regularly they might discover any abnormalities or 
diseases at an early stage so it is easy to control”.
R1 stated that
"Previously, I  and other agricultural specialists used to go to 
farmers and convey the message by explaining to them by practice 
and in a very simple ways all agricultural activities especially the 
proper way o f pesticide application and other safety measures. We 
also asked farmers to come to the extension offices to get training 
and detailed explanations ”.
The implication here is that the Ministry extension centres appear to be losing 
influence among farmers. UNI, MAF3 and MAF2 said that subsidies used to 
motivate farmers to visit extension centres and that was an opportunity for extension 
staff to offer them good advice and provide simple leaflets that contained some 
instructions on how to use spraying equipment and the proper ways o f applying 
pesticides. However, when subsidies to farmers were reduced the visits to extension 
departments also dropped.
Dl pointed to the importance of a re-evaluation of the Ministry of Agriculture and 
Fisheries Wealth extension service to make sure that the Ministry improves all 
extension departments by focusing on building up and improving the human capacity
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at the extension departments so they can perform inspections and monitor all farms in 
Al-Batinah in a more professional way.
He also added that
‘7/ is impossible fo r  the existing insufficient number o f staff to cover the high 
number o f agriculture holdings especially in Al-Batinah
MAF2 said that
“MAFW has attempted to re-organise the agricultural sector 
through the creation o f  appropriate laws and regulations, but in 
order to implement these laws and regulations there must be 
sufficient human resource expertise available within the Ministrÿ\
He also added that
"yy is important to know that members o f the Al-Batinah Farmers ’ 
Association really can be labelled as outstanding farmers because 
they manage their farms and spend most o f  their times on their 
farms. They also share knowledge and information about good 
agriculture practices among themselves and try not to use poor 
quality pesticides; they are ready to provide training and 
information to others as much as they carC\
He explained that members hold regular meetings to discuss specific issues of 
common concern. HI stated that
'’"Our policy in the Association with regard to the import and use 
new plant protection products and before they enter the market, is to 
invite the manufacturing company to come to Oman and give a 
detailed presentation and explanation about these chemicals. All 
members o f the Association are encouraged to attend and we also 
invite non-members to benefit from this type o f meeting. With 
regard to advice in the field, in case we observe any abnormal cases 
on plants, we than ask the protection engineer from pesticide 
company to advise us about the right action to be taken. We are
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making our own efforts to raise our level o f awareness and share 
information with others
HI appears to be claiming that Association members preferentially purchase pesticide 
products from selected companies that can guarantee high quality. Again this is an 
assertion that can be tested in a farm survey situation. He explained that members 
hold regular meetings to discuss specific issues of common concern.
MAF5 and MAF4 stated that some extension departments sometimes conduct 
something called an “extension field” where they invite two active farmers, those who 
are working as full time farmers, and show them proper ways of ploughing for seeds 
of potatoes and subsequent steps until they get healthy potato crops. MOHl, R1 and 
R2 stated that now farmers can get a lot of information about agriculture in general 
and in particular the use of fertilizers and pesticide, etc from the internet and other 
sources, but the important thing is that they also need to be monitored by the 
government to check their compliance with rules and regulations especially in terms 
of pesticide use and water consumption practices.
HI stated that
plant protection office and other concerned offices at MAFW 
are responsible fo r  registration and licensing o f companies 
importing pesticides, they are also responsible fo r  preparing the list 
o f banned and restricted pesticides, therefore they should make the 
extension office technicians aware o f this list and also inform them 
about any new pesticides registered and allowed to enter the country 
and the market. They should give them information about chemical 
and physical properties, uses, its residue limits, the percentage o f  
use each time and what is the proper p H  level. However, many 
times we have seen new pesticides imported into the country and 
they are in the market already and the extension engineers are not 
aware o f this action so pesticide sellers promote the pesticides'".
He also added
“ IFe do not see in the country any typical cultivation training fields 
established whether by the MAFW research centre or by the College
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o f Agricultural and Marine Sciences at Sultan Qaboos University 
(SQU). In my opinion establishing these types o f  fields is very 
important because through this type o f field farmers should really be 
invited to learn the appropriate way o f  cultivation practically 
performed by well experienced agricultural engineers and scientists. 
However, unfortunately this is not happening in Oman
HI also stated that
H f you really have got convictions you will put a lot o f efforts to 
deliver your message to others. Look at me, I  am doing this work fo r  
the Al-Batinah Farmers ’ Association as a volunteer and I  use my 
own phone, cars and my time fo r  this work. I  have travelled to all 
Oman to convince people to accept the idea o f Farmers ’ 
Associations. I  have put a lot o f effort to get official approval fo r  the 
establishment o f  the association until finally the Ministerial Decision 
was issued in October 2009 and it became an official Al-Batinah 
Farmers’ Association with a fee  o f  3 Omani Rials (7.8 $) per acre 
[2.45 acres = lha]
The perspective from the Ministry is that the extension offices are doing their job 
according to the resources available to them and they reach those farmers who are 
serious about farming activities. All of the key informants seem to identify problems 
with knowledge diffusion from the Ministry out to the farming community. This was 
highlighted clearly by the President of the Farmers’ Association. It appears that the 
Farmers Associations are taking it upon themselves to act as an extension agency. 
The implication of what they are saying is that personnel from the Ministry are 
complicit in this transfer of responsibility. The hypothesis that the Association has de 
facto become the single most important source of information and the most effective 
pathway for knowledge diffusion is readily testable in the farm survey.
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5.3.9 What do you think o f the flow o f information coming out o f the Ministry o f  
Agriculture and Fisheries Wealth, specifically, information related to pesticides?
The view of the majority of informants (with the exception of MAFl, MAF2 and 
MAF4) was that the Ministry of Agriculture and Fisheries Wealth produces a lot of 
printed materials such as leaflets, brochures, newsletters and reports as well as radio 
programmes about agriculture in Oman for the purpose of awareness raising amongst 
the farming community and public. However, only a few of those printed materials 
reach a limited number of farmers and nobody follows up to check whether the 
message has been delivered correctly to the appropriate target people and to check 
whether they are effective, especially in raising awareness about safety and 
application of crop protection products. MOHl, D1 and HI also added that there is 
lack of coordination between the MAFW and other government agencies; there is a 
lack of easy access to technical information by staff of extension offices; there is 
difficulty in obtaining technical information from MAFW sources by farmers due to 
illiteracy among many farmers and very conventional methods for disseminating 
information and knowledge. MAF3, MECA2, MECAl and UNI repeatedly stressed 
the importance of communicating information related to pesticides to farmers in a 
simple and friendly way. HI stated that
'’"’There is a communication gap between the Ministry and the 
farmers in terms o f implementing the existing rules and regulations 
especially when it comes to the banned and restricted pesticides
MAF5, MAF6 and MAF7 said that the Ministry of Agriculture and Fisheries Wealth 
is making some efforts on awareness and there are some brochures and leaflets 
published for this purpose. However, the large scientific reports are not doing their 
work properly because they are only published in English and they are not easy to 
read and understand by extension staff, thus this has created a lack of interaction 
between the research centres and the extensions departments at MAFW, and reduced 
the likelihood that research results will be transferred to the farming community. The 
apparent stasis within the Ministry extension service in terms of knowledge flow 
clearly requires more in-depth examination.
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With regard to simplifying the reports of the Ministry of Agricultural and Fisheries 
Wealth, MAF5 expressed his view by adding another point that
"'About jive years ago, we have started producing the Arabic brief 
copies o f the large scientific reports which were prepared originally 
in English by the research centre o f the MAFW, but they still need to 
be improved and made easy to be understood and applied on the 
ground".
MAF3, MAF5 and MAF6 stated that the ministry should conduct an annual 
assessment of the effectiveness of those large scientific reports since they can only be 
used by specialised staff at MAFW or other places. They also added that every year 
in July a meeting is organised by the MAFW research centre and that they were 
advised about the importance of making these reports easy to understand so that the 
concerned departments at MAFW can take the message to farmers. MOHl, G1 and 
R2 said that the flow of information is still one of the problems in this country where 
you see some governmental sectors perform excellent projects and work and produce 
documents and reports which could be of benefit to many other sectors in the 
government, but unfortunately they are rarely shared with others and instead they are 
kept on the shelf, perhaps indicating that government money is not being used 
efficiently.
UNI stated that
"There are no scientific journals at MAFW so I  suggest that they 
should publish their work in international scientific agricultural 
journals and make their work known globally. By doing so they will 
get themselves involved in the international agricultural and 
scientific communities. However, they should not at the same time 
forget the importance o f strengthening the communication with 
extension and therefore transfer information in a simple way to 
farmers ”.
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5.4 Conclusions
A summary of the main points to come out of the key informant discussions is set out 
in Table 5.2.
Table 5.2. Summary of principle issues identified by Key Informants during the first series 
of interviews
Questions Key Points
What do you think are the most important 
areas for agriculture in Oman and do you 
think that might change?
The majority of the informants stated that Al- 
Batinah will remain the most important 
agricultural area in Oman.
Important factors that influence increasing 
production are good soil quality, water, 
intensified agriculture, and suitability for a 
wide variety of crops.
Universal support for Al-Batinah indicated 
that future research should concentrate on this 
region.
To what extent has agriculture, especially in 
A1 Batinah become driven mainly by the need 
to maximize production?
Maximizing production due to government’s 
objectives for food security.
Rapid population increase has pushed 
government toward maximizing and 
diversifying sources of income.
The role of the Farmers Association (FA) in 
the use of good quahty pesticides.
What are the positive and negative aspects of 
pesticide use in Oman?
Pesticides decrease crop losses from pests and 
diseases.
There is a lack of enforcement of regulation 
related to pesticides.
Health and safety compliance among workers 
is poor.
What is your opinion about the Pesticide Law 
issued in 2006 and the Ministerial Decisions 
that followed?
The Law is based on the GCC Pesticide 
Legislation and specifies banned and resfricted 
pesticides.
Enforcement of regulations is an issue.
What is the influence of the international and 
regional agreements on agriculture in Oman?
Implementation of international agreements 
requires greater commitment of resources.
What are pros and cons of a largely expatriate 
labour-force in agriculture in Oman?
Expatiate labour will remain a necessity for 
the foreseeable future.
Labourers are perceived as hard working and
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demand modest salaries
Poor education, lack of training, low 
environmental awareness cause excessive 
pesticide use.
Poor quality of crop output is an issue.
What is your opinion on the affect of the farm 
size on the agriculture sector in Oman?
Small farm size causes poor management and 
poor flow of information.
What do you think about tiie effectiveness of 
the extension service in Oman? And what is 
your opinion regarding the role of the state 
extension service in knowledge diffusion 
about pesticides?
Under resourcing is a serious constraint to 
effective delivery of services.
Lack of updated information among extension 
staff results in low confidence in the extension 
service among the farming community and 
especially within members of the FA.
What do you think of the flow of information 
coming out of the Ministry of Agriculture and 
Fisheries Wealth, specifically, information 
related to pesticides?
Research outputs are not being effectively 
delivered to the farming community.
Extension staff cannot easily access 
information.
New methods of disseminating information 
need to be devised.
From the six areas which have been identified as key issues after reviewing previous 
studies and compiling anecdotal evidence concerning important things related to 
agriculture in the Sultanate of Oman, nine questions have been formulated for the key 
informants which formed the basis for what is to be researched next. The whole 
purpose of interviewing key informants was to sharpen the ideas for designing and 
conducting the survey to explore the status of pesticides in the agricultural arena in 
Oman.
The key informant interviews were also used to try to discover other emerging issues 
that could be investigated in the farm-based survey. It was clear from the interviews 
that the newly constituted Farmers’ Association is playing an increasing role in the 
dissemination of knowledge in the farming community, especially in relation to 
pesticide selection, pesticide safety, farm worker training. It is clearly necessary to 
test some of the assertions made by the informants, especially with regards to the 
extent of illegal pesticide use, the use of cheap pesticide imports (so-called ‘me-too’ 
products (see Section 6)) and the greater awareness of safety issues. Although the 
apparently moribund state of the Ministry extension service was referred to by some
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key informants, the extent of the demise of this service as an effective means of 
information diffusion is unclear and plainly needs to be investigated further.
The responses and information received from the informants through these semi­
structured interviews confirmed the importance of compiling sufficient data and the 
need for updated information to be developed through conducting further farm-based 
surveys to explore those issues. The original concept of the farm survey was, 
following the key informant interviews, adjusted to take into account the emerging 
issues raised. These included, in particular, the role of the Farmers’ Association in 
knowledge diffusion; the extent of problems related to the safety of farm workers and 
their use of personal protective equipment; the disposal of expired and obsolete 
pesticides; the use of so-called ‘me-too’ products; and the level of training and safety 
awareness amongst farm workers and farm owners. The researcher’s professional 
background, experience and current position gave him a unique insight into these 
issues. However, eliciting information from a large part of the farm labour force 
meant that some aspects of the culture and language of the Bengali expatriate 
community needed to be learnt. This was especially important to put the labourers at 
ease and to try to ensure the information was more readily and accurately obtained.
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Chapter 6. Survey of Pesticide Use in the Sultanate of Oman
6.1 Introduction
This chapter gives the results from a farm-based survey from Al-Batinah region in 
northern Sultanate of Oman. The aim of the survey was to investigate some of the key 
issues identified by the key informants, especially those related to pesticide use and 
misuse. Specifically an inventory of pesticides is necessary to determine the extent of 
use of prohibited pesticides. The key informants also flagged issues related to 
pesticide safety, especially in relation to the uneducated labour force. A main purpose 
of the survey was to determine the pathways of knowledge diffusion from the policy­
makers to the farming community. This was considered important because of the 
perceived weakness of the state extension service and the enhanced role o f pesticide 
sellers, as indicated by key informants. A field survey also provided an ideal 
mechanism to evaluate the role of the FA as a means of modifying the response of 
farmers towards policy and its implementation.
The section starts with a description of the demographics of the respondents and the 
distribution of pesticides recorded on FA and non-FA farms in that region. It presents 
inventories concerning the types o f crops grown on the two groups of farms and a 
respondent-based assessment of the frequency at which crops are chemically 
protected from pests and diseases. From this information a susceptibility burden (SB) 
is derived for each farm. The concept of the Susceptibility Burden is superficially 
similar to the concept of the environmental impact quotient (EIQ) as proposed by 
Kovach et al. (1992) and others. The EIQ aims to sum the total effects of pesticide 
use through farmworker, consumer and ecological components and indeed the SB 
could be included as a component of EIQ. The ultimate intention of SB as described 
here however is more subtle in that it would ultimately (beyond the scope of this 
thesis) seek to compare the environmental impact of FA and non-FA farms with the 
intention of showing, perhaps, that FA and non-FA farms with the same SBs would 
have contrasting EIQs -  FA farms being considerably lower than non-FA farms.
This chapter also describes factors determining frequency and rate of pesticide use 
practices and the effect of age, education and experience in each group of farmer 
owners and workers on those practices. The disposal of pesticide waste and specific
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risks associated with pesticide use are identified and differences in the types of 
response from each group are discussed. This chapter also presents survey responses 
concerning personal safety considerations when using pesticides including their 
storage and the use of personnel protective equipment by those who apply pesticides. 
Analysis is undertaken to examine the effects of age, education and experience on the 
adoption of safety procedures. The chapter ends with an examination of pathways of 
knowledge diffusion and information dissemination with respect to pesticide use 
amongst workers on and owners of farms, and data on communication between 
farmers themselves and the MAFW regarding knowledge about prohibited pesticides. 
The final part of the chapter deals with attitudes within owner and worker groups 
about the Farmers’ Association in general and the perceived benefits of membership.
6.2 Demographics of the respondents
The profile of the sample, size class distribution, average farm size and data about the 
number of workers on each of the farms is shown in Table 6.1. The geographical 
distribution of farms included in the survey is shown in Table 6.1. The distribution of 
non-FA farms follows closely the intensity of farming activities in the A1 Batinah 
Govemorates with Wilayat Barka having the highest density of agricultural holdings 
and Rustaq the least. FA farms in contrast were concentrated around A’Suwaiq 
because this Wilayat was the birth-place of the Farmers’ Association and remains the 
region with the highest density of FA members. In general farms within the FA were 
grouped into the larger farm size classes compared to the non-FA farms. Average 
farm sizes of the respondents varied from less than 1 ha to over 500 ha, with an 
average of 16.8 ha. The mean number of workers per farm was higher on FA farms 
than on non-FA farms, a reflection of the size distribution profile of the two farm 
types. Few farms employed Omani workers, although more non-FA farms (5) 
employed Omani nationals than FA farms (2).
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Table 6.1 Sample structure, geographical distribution of farms, farm size class and mean farm 
area, and number of workers of farms surveyed in Al-Batinah Govemorates.
Farmer
Association
members
Non-Farmer
Association
members
Total
Number of 
respondents
Owner 54 56 110
Worker 52 51 103
Total number 106 107 213
Geographical 
distribution of farms
Barka 10 20 30
Masanaa 19 13 32
Suwaiq 63 12 75
Khaboura 2 13 15
Saham 3 15 18
Sohar 2 13 15
Liwa 2 0 2
Shinas 4 15 19
Rustaq 1 6 7
Number
Mean
area
(ha)
Number
Mean
area
(ha)
Farm area class (ha) Very small <2.5 5 1.7 11 1.6 16
Small 2 .6 -5 .0 15 3.9 30 3.8 45
Small-medium 5 .1 -1 0 .0 21 7.1 34 7.4 55
Medium 10.1-15.0 22 12.0 17 11.8 39
Medium-large 15.1-30.0 29 21.3 10 21.7 39
Large >30.0 14 54.3 5 182.6 19
Mean farm area (ha) Whole sample 17.5 16.0 16.8
Mean number of 
workers
Whole sample 18.1 9.6 13.9
Number of farms with 
Omani workers
Whole sample 2 5 7
Respondent ages were between 23 and 72 years with an average of 44.1. Owners and 
workers on FA farms were generally younger than those on non-FA farms and 
workers were generally younger than owners (Table 6.2). All respondents were male. 
The nationalities of the worker respondents are shown in Table 6.2. Among the farm 
workers, Bangladeshi nationals represented the largest group in both FA and non-FA 
farms (87 in total, 40.8%). All owners of FA and non-FA farms were Oman nationals. 
The educational background of the respondents is shown in Table 6.2. A considerable
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proportion of the respondents were uneducated (44, 20.7%) or had elementary 
education (70, 32.9%). Thirty-one respondents (14.6%) were educated to tertiary 
level. Workers from FA farms generally had higher levels of education than those 
from non-FA farms, and owners of farms belonging to the FA generally had a higher 
level of education than owners of non-FA farms. Amongst workers and owners, the 
level of previous experience in agriculture was higher on non-FA farms (21.8 years 
for owners and 14.1 years for workers) than on FA farms (17.1 and 12.3 years 
respectively. Table 6.2).
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Table 6.2 Respondent age, nationality, education level and experience in agriculture on farms 
surveyed in Al-Batinah Govemorates.
Age Farmer
Association
members
Non-Farmer
Association
members
Total
Respondent age class 
(years) Owner 20-29 5 1 6
30-39 13 2 15
40-49 15 24 39
50-59 14 24 38
60-69 7 4 11
70-79 0 1 1
No response 0 0 0
Worker 20-29 0 3 3
30-39 24 29 53
40-49 22 13 35
50-59 2 4 6
60-69 0 2 2
70-79 0 0 0
No response 4 0 4
Mean respondent age 
(years)
Owner 45.5 50.1 47.9
Worker 39.7 40.1 39.9
Whole sample 42.8 45.3 44.1
Nationality Owner Oman 54 56 110
Worker Bangladesh 49 38 87
Egypt 1 4 5
India 2 2 4
Pakistan 0 5 5
South Africa 0 1 1
Sudan 0 1 1
Highest education level 
gained Owner None 3 6 9
Elementary 7 22 29
Grade 8 14 9 23
Grade 9 19 8 27
Higher 11 11 22
Worker None 6 29 35
Elementary 33 8 41
Grade 8 9 2 11
Grade 9 2 5 7
Higher 2 7 9
Years of experience in 
agriculture Owner <10 7 9 16
10-19 30 10 40
20-29 9 20 29
30-39 5 10 15
40-49 2 5 7
50-59 0 1 1
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Worker <10 9 20 29
10-19 41 15 56
20-29 2 10 12
30-39 0 5 5
40-49 0 1 1
50-59 0 0 0
Mean number of years’ 
experience Owner 17.1 21.8 19.5
Worker 12.3 14.1 13.2
6.3 Distribution of pesticides on FA and non-FA farms
Predominant pesticide formulations on FA and non-FA farms were dust/powders and 
liquids; granular formulations constituted 17.4% of pesticides (Table 6.3). None of 
the farms included in the survey reported the use of ultra-low volume (ULV) pesticide 
formulations.
Table 6.3 Pesticide formulations reported from 171 farms surveyed for pesticide use in the Al- 
Batinah Govemorates of Oman.
Which pesticide 
formulations do you 
use?
FA workers Non-FA
workers
FA owners Non-FA
owners
All
respondents
Dust/Powder 51 43 52 45 191
Bait 0 1 0 0 1
Liquid 51 50 53 52 206
ULV 0 0 0 0 0
Granules 12 33 17 23 85
No pesticides 0 0 0 4 4
No response 1 0 1 0 2
N 115 127 123 124 489
The inventory of pesticides observed on farms included in the survey is shown in 
Table 6.4, with those pesticides prohibited or restricted under the 2007 pesticides 
legislation indicated, along with the WHO classification for each active ingredient. 
Over 70 different active ingredients were found in use during the survey. The most 
frequently recorded active ingredients on FA farms were Acetamiprid and 
Deltamethrin ( insecticides/acaricides) and Azoxystrobin (fungicide). On non-FA 
farms Abamectin, Acetamiprid, Deltamethrin and Emamectin Benzoate were all 
found on over 10% of farms, whilst Carbendazim was the most frequently
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encountered fungicide active ingredient, found on 3.2% of farms. In general 
insecticide/acaricide active ingredients were equally frequently found on FA and non- 
FA farms, although fiingicides were almost twice as frequently found on FA as 
compared to non-FA farms. Herbicides were rarely encountered on either farm type 
(Table 6.5).
Table 6.4 Percent frequency of use of pesticide active ingredients found in a survey of 213 
respondents from farms belonging to the Al-Batinah Farmers Association and those not in the 
Association, along with the legal status of these active ingredients under the 2007 pesticide 
legislation of Oman, and the WHO classification of the same active ingredients. WHO  
Classification: Ia= Extremely hazardous, Ib= Highly hazardous, 11= Moderately hazardous, 111= 
Slightly hazardous, U= Unlikely to pose acute hazard, NL= Not classified.
Frequency of use, as a 
percentage of total pesticides 
found
Active ingredient 2007 legislation 
status
FA farms Non-FA
farms
WHO
classification
Abamectin Legal 8.7 13.7 Ib
Abamectin+Acetamiprid Legal 0.6 1.5 Ib+II
Acequinocyl Legal 0.2 0.0 NL
Acetamiprid Legal 14.3 13.4 II
Angulatin Legal 0.2 0.6 NL
Azoxystrobin Legal 8.5 0.4 U
Azoxystrobin+Difenconazole Legal 1.0 0.6 U+II
Biological control agent Legal 0.4 0.4 -
Benfliracarb Legal 0.4 0.0 II
Beta cyfluthrin Legal 0.4 0.0 Ib
Bifenazate Legal 0.2 0.6 U
Bromopropylate Legal 0.0 0.2 u
Carbendazim Legal 2.2 3.2 u
Carbosulfan Legal 0.4 0.0 II
Cartap hydrochloride Legal 0.0 0.2 II
Chlorpyrifos Restricted 0.0 0.8 II
Chlorpyrifos+Cypermethrin Restricted 0.0 0.2 II+II
Copper hydroxide Legal 0.0 0.4 II
Copper oxychloride Legal 0.8 2.1 II
Cymoxanil+Famoxadone Legal 7.5 1.3 II+U
Cypermethrin Restricted 0.0 0.4 II
Cypermetiirin+T etramethrin+ 
Piperonyl butoxide Restricted 0.0 0.2 II+U+U
Cyromazine Legal 0.2 1.1 III
Deltamethrin Legal 12.7 10.5 II
Diafenthiuron Legal 2.0 1.5 III
Difenoconazole Legal 5.5 2.1 II
Dimethoate Prohibited 0.8 3.2 II
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Dimethoate+Chlorpyrifos Prohibited 0.2 1.1 II+II
Dinobuton Legal 0.2 0.0 II
Emamectin benzoate Legal 6.1 11.1 NL
Esfenvalerate Legal 0.8 2.9 II
Ethaboxam Legal 0.0 0.4 NL
Ethephon Legal 0.0 0.2 III
Ethion Legal 0.0 0.2 II
Etofenprox Legal 0.6 0.0 U
Fenpropathrin Legal 0.0 0.2 II
Fenpyroxymate Legal 1.4 0.2 II
Fenvalerate Legal 0.2 0.8 II
Fosetyl A1 Legal 5.0 2.7 u
Glyphosate Legal 0.4 0.2 III
Hexaconazole Legal 0.0 0.2 III
Hymexazol Legal 0.4 0.6 III
Imidacloprid Restricted 0.2 0.4 II
Indoxacarb Legal 0.2 0.8 II
Iprodione Legal 1.6 0.8 III
Lambda-cyhalothrin Restricted 0.0 0.6 II
Lufenuron Legal 0.2 0.6 NL
Malathion Legal 2.0 7.1 III
Mandipropamid+Difenoconazole Legal 0.2 0.0 U+II
Matrine Legal 0.2 0.2 NL
Mefenoxam Legal 0.2 0.6 II
Mepiquat chloride Legal 0.4 0.0 II
Metalaxyl Legal 0.4 0.2 II
Metalaxyl+Copper oxychloride Legal 0.2 1.3 II+II
Metalaxyl+Propamocarb Legal 0.0 0.4 II+U
Methomyl Restricted 0.2 1.3 Ib
Metiram Legal 0.0 0.2 U
Milbemectin Legal 0.2 0.0 NL
Oxymatrine Legal 0.0 0.2 NL
Permethrin Prohibited 0.2 0.2 II
Piperonyl butoxide Legal 0.0 0.2 U
Pirimiphos methyl Legal 1.2 0.2 II
Propamocarb hydrochloride Legal 1.6 1.5 u
Propargite Prohibited 0.2 0.0 III
Propineb Legal 1.4 0.8 u
Pymetrozine Legal 0.0 0.2 NL
Pyridaben Legal 0.0 0.2 II
Pyridalyl Legal 0.2 0.0 NL
Pyriproxylen Legal 2.2 0.0 U
Rynaxypyr Legal 0.2 0.0 NL
Spinosad Legal 0.6 0.4 III
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Spiromesifen Legal 0.2 0.0 NL
Sulphur Legal 0.2 1.1 III
Teflubenzuron Legal 0.4 0.0 U
Thiacloprid Legal 1.2 0.0 II
Thiamethoxam Legal 2.0 0.6 NL
Thiocyclam hydrogen oxalate Legal 9.1 1.7 II
Thiophanate-methyl Legal 0.4 0.6 U
Tolclofos-methyl Legal 0.8 0.2 U
Trichlorfon Legal 0.2 0.2 II
Trifloxystrobin Legal 0.0 0.2 u
Table 6.5 Frequency of use of fungicide, insecticide/acaricide and herbicide active ingredients on 
farms in Al-Batinah Govemorates of Northern Oman, expressed as a percentage of total number 
of pesticides found
Target for pesticide use FA farms Non-FA farms
Fungicide 190 (34.1%) 106 (21.6%)
Insecticide/Acaricide 364 (65.2%) 382 (78.0%)
Herbicide 4 (0.7%) 2 (0.4%)
Total 558 490
The legal status of the pesticide active ingredients found during the survey is shown in 
Table 6.6. The vast majority of pesticide active ingredients found on both farm types 
conformed to the legal requirements under the 2007 pesticides legislation of Oman, 
although in the case of FA farms 98.4% of active ingredients were in this class 
compared to 91.8% from non-FA farms. The number of instances of restricted 
pesticides being recorded was much higher on non-FA farms (3.2% of all pesticides 
found) compared to FA farms (0.3%, Photograph 1). Similarly the incidence of 
prohibited pesticides being recorded on non-FA farms was 4.9%, much higher than on 
FA farms (1.3%, Photograph 1). The use of pesticides belonging to WHO class Ib 
(highly hazardous) was higher on non-FA farms (15.9% of all pesticides recorded) 
compared to FA farms (9.0%).
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Table 6.6 Number and percentage of legal, restricted and prohibited pesticide active ingredients 
together with those classed as highly hazardous (Ib) by WHO found on farms belonging to the Al- 
Batinah Farmers Association and those not in the Association.
Pesticide legal status FA farms Non-FA farms
Legal 549 (98.4%) 450 (91.8%)
Restricted 2 (0.3%) 16 (3.2%)
Prohibited 7(1.3%) 24 (4.9%)
WHO class lb 50 (9.0%) 78(15.9%)
■
Photograph 1. Illegal pesticides in use on Al-Batinah farms in Oman, a: Dimethoate is prohibited 
under the 2006 Pesticides Law; b, c: Methomyl (as Lannate) is permitted only as granules at no 
more than 25% ai, in b the product is 25% ai -  permitted, but the formulation is WP (wettable 
powder) -  prohibited, in c the product is at an illegal concentration (90% ai as water soluble 
powder).
Certain classes o f  pesticide active ingredients were more frequently encountered on 
FA farms compared with non-FA farms (Figure 6.1), in particular Dicarboximides 
(e.g. Iprodione), Nereistoxins (e.g. Thiocyclam hydrogen oxalate) and Strobins (e.g. 
Azoxystrobin) were each used on between 5 and 10% o f  FA farms but on less than 
3% o f  non-FA farms and these are brand names o f  newer chemical pesticides and 
ones that MAFW encouraging use. Macrocyclie lactones (e.g. Abamectin) and 
Organophosphates (e.g. Malathion and Dimethoate) were used more extensively on 
non-FA farms than on FA Farms. These products are older and whose use is being 
discouraged by the MAFW. Pyrethroids (e.g. Deltamethrin) and Neonicotinoids (e.g. 
Acetamiprid) were approximately equally common on FA and non-FA farms.
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Figure 6.1 Most frequent classes of active ingredients found on FA farms and 
non-FA farms in a survey of pesticide use on 171 farms in the Al-Batinah 
Govemorates of Northern Oman.
Similarly, the products from certain manufacturers were more frequently encountered 
on FA farms rather than on non-FA farms (Figure 6.2). Products from Bayer, 
Syngenta, Nippon Soda, Nippon Kayaku and DuPont were all more common on FA 
farms than on non-FA farms. Products from Chema (Egypt) were more frequently 
recorded on non-FA farms than on FA farms. Pesticides grouped as “me-too” 
chemicals (Durmusoglu et a l, 2008) produced from companies mainly in India and 
China manufacturing off-patent products, were found on 25% of non-FA farms but on 
less than 5% of FA farms (Figure 6.2, Photograph 2).
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Photograph 2. Examples of ‘^me-too" products found on farms in Al-Batinah. Products a-d contain 
emamectin benzoate an off-patent product produced in many Asian and Middle Eastern countries. 
Products e-f contain abamectin, also off patent and widely produced in many Asian and Middle 
Eastern countries. Research in Turkey (Durmusoglu et al., 2008) has suggested that many ‘^ me-too'' 
products are of dubious quality and reduced active ingredient content.
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Figure 6.2 Most frequent manufacturers of active ingredients found on FA farms 
and non-FA farms in a survey of pesticide use on 171 farms in the Al-Batinah 
Govemorates of Northern Oman.
The modal number of pesticide products (Figure 6.3) and active ingredients (Figure 
6.4) per farm was 5 for both FA and non-FA farms; very few farms bad more than 12 
products or active ingredients at the time of taking the inventory.
■FA
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Figure 6.3 Percent of total FA and non-FA farms having increasing numbers of 
pesticide products.
125
30
.2 5
£
e  20 
2
I "
I  10
^  5
0 n  j i 1
■ FA 
□ non-FA
f  ri li rii X L X L
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Nnmber of acth e ingredients per farm
Figure 6.4 Percent of total FA and non-FA farms having increasing numbers of 
pesticide active ingredients.
There was little apparent duplication of active ingredients among different pesticide 
products on either FA or non-FA farms thus suggesting little product redundancy. 
When the number of products is related to mean size of farm within each farm size 
class the relationship appears to show product number rising asymptotically to 
approximately 8 products per farm for both FA and non-FA farms. As farm size 
increases the number of product per farm therefore basically levels out more or less. 
(Figure6.5).
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Figure 6.5 Relationship between mean farm size for each size class category (see 
Table 6.1) and mean number of pesticide products per farm.
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6.4 Crops and crop protection requirements on FA and non-FA farms
The inventory of crops grown on each of the farms visited revealed certain differences 
between the FA and non-FA farms. Tomato, melon and watermelon were more 
frequently reported on FA farms compared to non-FA farms (Table 6.7). Conversely, 
onion was more frequently grown on non-FA farms than FA farms. Cropping was 
much more diverse on non-FA farms compared to FA farms, with 40 different crops 
types being reported on the former but only 27 on the latter. There were also 
differences in the crops identified as those most at risk from pests and diseases. When 
asked to identify crops that were sprayed most frequently with crop protection 
chemicals, FA farms reported that tomato, melon and eggplant, in that order, were 
most in need of protection. On non-FA farms tomato, cucumber and squash were 
identified most frequently as those crops requiring most frequent protection. Overall, 
respondents from FA farms were more likely to identify crops that required frequent 
crop protective sprays (188 separate nominations) compared to non-FA farm 
respondents (77 nominations). On FA farms, beans and cucumber were identified 
most frequently as crops requiring least protective sprays; on non-FA farms pepper 
and cucumber were reported to be the crops that were sprayed least with pesticides.
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Table 6.7 Frequently of cultivation of different crops on FA and non-FA farms and nominations from 
crops requiring most frequent and least frequent applications of crop protection pesticides.
Crops Frequency of cultivation
Which crops do you spray 
most
Which crops do you 
spray least SB"
All FA Non-FA All FA
Non-
FA
All FA
Non-
FA
Alfalfa 7 0 7 0 0 0 3 0 3 Na
Banana 8 3 5 0 0 0 2 0 2 Na
Beans 56 24 32 2 0 2 10 8 2 3.6
Bittergourd 4 4 0 2 2 0 0 0 0 50.0
Broccoli 1 0 1 0 0 0 1 0 1 Na
Cabbage 47 22 25 4 1 3 5 1 4 8.5
Carrots 6 2 4 0 0 0 1 0 1 Na
Cauliflower 38 22 16 0 0 0 2 0 2 Na
Chili 88 54 34 7 5 2 2 2 0 8.0
Citrus 1 0 1 0 0 0 1 0 1 Na
Com 13 7 6 0 0 0 3 2 1 Na
Cucumber 102 65 37 24 9 15 15 10 5 23.5
Date 18 13 5 0 0 0 3 2 1 Na
Eggplant 97 57 40 35 29 6 8 4 4 36.1
Fig 3 1 2 0 0 0 0 0 0 Na
Flowers 1 0 1 0 0 0 0 0 0 Na
Garlic 5 0 5 0 0 0 0 0 0 Na
Grass 4 0 4 0 0 0 1 0 1 Na
Leeks 1 0 1 0 0 0 0 0 0 Na
Lettuce 19 13 6 0 0 0 1 1 0 Na
Lime 27 12 15 0 0 0 6 3 3 Na
Mango 22 8 14 1 1 0 7 4 3 5.5
Melon 92 69 23 35 33 2 8 7 1 38.0
Mint 1 0 1 0 0 0 0 0 0 Na
Okra 44 23 21 4 2 2 2 1 1 9.1
Olive 1 0 1 0 0 0 0 0 0 Na
Onion 19 2 17 0 0 0 3 0 3 Na
Orange 4 2 2 0 0 0 0 0 0 Na
Pepper 63 37 26 6 0 6 12 6 6 9.5
Pomegranate 1 0 1 0 0 0 0 0 0 Na
Potato 4 2 2 0 0 0 0 0 0 Na
Pumpkin 18 12 6 1 1 0 2 1 1 5.6
Radish 16 ■ 5 11 0 0 0 2 2 0 Na
Squash 110 58 52 20 13 7 5 3 2 18.2
Strawberry 2 0 2 0 0 0 0 0 0 Na
Sugarcane 1 0 1 0 0 0 0 0 0 Na
Sweetpotato 11 1 10 0 0 0 1 1 0 Na
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Tobacco 3 0 3 0 0 0 1 0 1 Na
Tomato 155 97 58 119 90 29 3 2 1 76.8
Watermelon 76 52 24 4 2 2 6 4 2 5.3
Wheat 6 0 6 1 0 1 1 0 1 16.7
Total 1195 667 528 265 188 77 117 64 53
Crops 41 27 40
SB (Susceptibility Burden) values are calculated as the frequency at which crops are indicated as most in need of 
protection divided by the total frequency of cultivation, na -  no SB value as no respondents indicated this as a crop 
in need of frequent protection.
Based on the data for crops fi*om all farms included in the survey, the highest ranking 
crops (identified as most frequently requiring protective sprays) were tomato (119 
farms), melon (35) eggplant (35), cucumber (24) and squash (20). In each case, these 
crops were more frequently grown on FA farms compared to non-FA farms (Figure 
6.6).
Tomato 
♦
50.0 -
Cucumber
^  ♦  Melon
Watermelon
40.0 60.0
Percent frequency FA farms
Figure 6.6 Frequency of cultivation of crops on FA and non-FA farms. Certain 
crops requiring high frequency protective sprays are identified.
An overall susceptibility burden for each farm was derived as:
SB -1
i=l
yt
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Where SB is the Susceptibility Burden for a farm, n is the number of crops grown on 
the farm and y is the overall percent frequency (from all survey forms) of a crop being 
reported as most in need of pesticide protection (see Table 6.7).
Calculated SB values for all farms in the survey ranged from 3.6 to 278.4 with an 
average SB of 125.5. Farms were then grouped into SB classes from very low 
(mostly low risk crops, SB < 50) to very high (mostly crops requiring frequent 
pesticide applications, SB > 250) at integrals of 50. Using this categorization FA 
farms were mostly bearing medium susceptibility burdens; non-FA farms appeared 
more risk averse with lower SB values (Table 6.8); statistically the two groups are 
behaving in different ways in their approach to the risk of crop damage by pests and 
diseases (%^ > 1000, P < 0.001), these attitudes might be considered as risk averse 
(mainly non-FA farmers), risk neutral and risk embracing (mainly FA farmers) 
(Figure 6.7).
Table 6.8 Calculated Susceptibility Burdens for FA and non-FA farms based on the cultivation of 
high risk crops -  crops requiring high frequency pesticide applications.
Susceptibility 
burden rating
Susceptibility
burden All FA Non-FA
Very low 0-50 24 4 20
Low 51-100 47 4 43
Medium low 101-150 69 36 33
Medium high 151-200 51 44 7
High 201-250 21 17 4
Very high 251-300 1 1 0
Total 213 106 107
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Figure 6.7 Approaches to risk adopted by FA and non-FA farmers, as 
conceptualized through the susceptibility burden.
6.5 Factors determining pesticide use practices by farmers
The mean rank for the Likert-scale responses used to indicate the frequency of 
pesticide use showed an increase (towards an ""always’' response, score = 5) from FA 
farm owners to non-FA farm owners to FA farm workers to non-FA farm workers. 
Non-FA worker and non-FA owner groups had the highest proportion of ""always" 
responses while FA worker and owner groups most frequently identified the ""often ” 
response (Table 6.9). Kruskal-Wallis analysis indicated that the mean rank for non- 
FA workers was significantly different to the mean ranks for the other three groups (H 
(tie-corrected) = 79.83, P < 0.001) with an apparently higher frequency of pesticide 
use. Mean ranks for FA owners and FA workers and non-FA owners were not 
significantly different (Table 6.9).
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Table 6.9 Answers to the question “Do you use chemical pesticides?” from respondents on farms in 
Al-Batinah Governorates surveyed for pesticide use. Values are the number of respondents in 
each category.
Response (score) FA workers Non-FA
workers
FA owners Non-FA
owners
Always (5) 11 44 2 16
Often (4) 39 7 49 33
Sometimes (3) 0 0 0 3
Rarely (2) 0 0 2 1
Never (1) 0 0 0 3
No response® 2 0 1 0
N, excluding no responses 50 51 53 56
Mean rank*’ 95.61a 160.21b 74.71a 93.65a
excluded from Kruskal-Wallis analysis.
values with no letter in common are significantly different, see Gwet (2011).
In order to determine whether the age of respondents per se affected responses, a 
Kruskal-Wallis analysis was used to determine whether mean differences in rank were 
apparent within each respondent group. Results indicated that although differences in 
mean rank for age groups within FA farm worker respondents (H = 5.41, P = 0.069), 
non-FA farm workers (H = 8.15, P = 0.086) were not significant, younger workers in 
both groups conformed to the same trend of being more likely to respond by saying 
that they always used pesticides. There were no significant differences in mean rank 
for age groups within the FA farm owners (H < 1.00, P = 1) or non-FA farm owners 
(H = 2.33, P = 0.506, Table 6.10).
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Table 6.10 Mean rank of the responses to the question “Do you use chemical pesticides?” based 
on age classes within each of the respondent groups. Likert scale responses ranged from 5 = 
always to I = never.
Age class FA workers non-FA workers FA owners non-FA owners'’
20-29 29.50 27.00
30-39 27.31 27.74 27.00 34.25
40-49 20.74 25.58 27.00 24.92
50-59 18.50 16.75 27.00 27.28
60-69 16.75 27.00 34.25
70-79
H® 5.41 8.15 <1.00 2.33
P 0.069 0.086 1.00 0.506
®: tie corrected Kruskal-Wallis statistic (H). 
only one respondent for the 20-29 and 70-79 age classes, excluded from Kruskal-Wallis analysis.
There were no differences in mean rank related to frequency of pesticide use between 
respondents with different education level status for FA farm owners (H = 4.72, P = 
0.317) or non-FA farm owners (H = 5.74, P = 0.219) (Table 6.11) suggesting 
education status had no effect on frequency of pesticide use. Education level status 
differences did appear to affect responses from FA farm workers (H = 10.44, P = 
0.034) where workers having no education produced a higher mean rank (greater 
frequency of pesticide use) than those with elementary education. However pairwise 
comparisons of mean ranks failed to identify significant differences between the 
cohorts. Similarly, in the case of non-FA farms workers, education status differences 
also affected the mean rank of the response (H = 18.02, P = 0.001). Responses from 
non-FA workers with no education had a higher mean rank (more frequent pestieide 
use) than those with elementary education, grade 9 education and higher education, 
although pairwise comparisons of these mean ranks again failed to identify specific 
significant differences between the cohorts.
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Table 6.11 Kruskal-Wallis aualysis of meau rauks of respouses to the questiou “Do you use 
chemical pesticides?” based ou educatiou status levels withiu each of the respoudeut groups. 
Likert scale respouses rauged from 5 = always to 1 = uever.
Education class FA workers non-FA workers FA owners non-FA owners
None 36.67 28.50 27.00 35.50
Elementary 25.65 24.42 30.64 30.25
Grade 8 20.00 28.50 28.96 26.44
Grade 9 20.00 18.70 25.66 28.79
Higher education 20.00 14.50 24.68 20.18
H® 10.44 18.02 4.72 5.74
P 0.034" 0.001" 0.317 0.219
®: tie corrected Kruskal-Wallis statistic (H).
Although P < 0.05, pairwise comparisons between mean ranks (Gwet, 2011) showed no significant 
differences between mean ranks.
There were no differences in mean rank related to fi*equency of pesticide use between 
respondents with different levels of agricultural experience for FA farm workers (H = 
1.26, P = 0.532), non-FA farm workers (H = 3.14, P = 0.369) or FA farm owners (H < 
1.00, P = 1.000) (Table 6.12) suggesting farm experience had no effect on fi*equency 
of pesticide use. Experience did appear to affect responses fi*om non-FA farm owners 
(H = 9.53, P = 0.049) where owners with less experience produced a higher mean 
rank (greater fi*equency of pesticide use) than those with more experience. Again 
pair-wise comparisons of mean ranks did not identify significant differences between 
the cohorts.
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Table 6.12. Kruskal-Wallis analysis of mean ranks of responses to the question “Do you use 
chemical pesticides?” based on agricultural experience levels within each of the respondent 
groups. Likert scale responses ranged from 5 = always to 1 = never.
Experience (years) FA workers non-FA workers FA owners non-FA owners
<10 28.33 26.50 27.00 32.00
11-20 25.13 27.33 27.00 37.60
21-30 20.00 21.50 27.00 24.00
31-40 24.00 27.00 21.75
41-50 27.00 24.7
51-60
H® 1.26 3.14 <1.00 9.53
P 0.532 0.369 1.000 0.049"
a: tie corrected Kruskal-Wallis statistic (H).
b: Although P < 0.05, pairwise comparisons between mean ranks (Gwet, 2011) showed no significant 
differences between mean ranks.
The response pattern fi*om owners and workers on FA and non-FA farms was similar 
when they were asked to rate the use of pesticides between 1 (always bad) and 10 
(always good). The mean rank increased firom 62.4 for FA farm owners, to 88.08 for 
non-FA farm owners, to 107.39 for FA farm workers, to 167.57 for non-FA farm 
workers (Table 6.13) indicating an increasing commitment to pesticides, with a 
higher mean rank reflecting a higher proportion of responses towards the ‘always 
good’ end of the Likert scale. The mean rank for non-FA farm workers was 
significantly different to those for the other groups (H (tie-corrected) = 88.53, P < 
0.001) and the mean rank for FA farm owners was significantly different to that fi*om 
FA farm workers (Table 6.13) suggesting more fi*equent responses towards the 
‘always bad’ end of the scale amongst owners compared to workers. The difference 
in mean rank between FA farm owners and non-FA farm owners was not significant.
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Table 6.13 Answers to the question “How do you rate the use o f pesticides?” from respondents on 
farms in Al-Batinah Governorates surveyed for pesticide use.
How do you rate the use of 
pesticides?
FA workers Non-FA
workers
FA owners Non-FA
owners
10 Always good 0 40 0 7
9 3 3 0 2
8 27 3 6 11
7 14 2 22 17
6 5 0 18 12
5 1 2 6 2
4 0 0 1 0
3 0 0 0 0
2 0 0 0 0
1 Always bad 0 1 0 5
No response® 2 0 1 0
N, excluding no responses 50 51 53 56
Mean rank*’ 107.39b 167.57c 62.40a 88.08ab
®: excluded from Kruskal-Wallis analysis.
values with no letter in common are significantly different, see Gwet (2011).
Cohort age appeared not to affect the mean rank of the responses for FA farm workers 
(H = 3.15, P = 0.207), non-FA farm workers (H = 7.76, P = 0.101) FA farm owners 
(H = 1.02, P = 0.907) or non-FA farm owners (H = 2.27, P = 0.519) (Table 6.14) 
suggesting that age had no apparent influence on the frequency of response to either 
‘always good’ or ‘always bad’ ends of the Likert scale.
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Table 6.14 Kruskal-Wallis analysis of mean rank of responses to the question “How do you rate 
the use o f pesticides on a scale o f 1 -  10 where 1 means always bad and 10 means always good?” 
based on age classes within each of the respondent groups. Likert scale responses ranged from 
10 = always good to 1 = always bad.
Age class FA workers non-FA workers FA owners non-FA
owners*’
20-29 20.50 28.50
30-39 25.85 8J9 24.35 18.50
40-49 20.21 17.19 26.23 28.95
50-59 31.00 15.25 28.04 24.10
60-69 13.75 30.57 31.38
70-79
H® 3.15 7.76 1.02 2.27
P 0.207 0.101 0.907 0.519
®; tie corrected Kruskal-Wallis statistic (H).
only one respondent for the 20-29 and 70-79 age classes, excluded from Kruskal-Wallis analysis. 
Responses to the second Likert scale question about commitment to pesticides also 
showed no significant differences between mean rank of responses from those of 
different education status levels within the groups of FA farm workers (H = 3.15, P = 
0.207), non-FA farm workers (H = 2.72, P = 0.605), FA farm owners (H = 1.02, P = 
0.907) or non-FA farm owners (H = 1.34, P = 0.719) (Table 6.15) suggesting that a 
higher frequency of respondents selecting either ‘always good’ or ‘always bad’ was 
not apparently affected by the education status of the respondents.
Table 6.15 Kruskal-Wallis analysis of mean rank of responses to the question “How do you rate 
the use o f pesticides?” based on education status levels within each of the respondent groups. 
Likert scale responses ranged from 10 = always good to 1 = always bad.
Education class FA workers non-FA workers FA owners non-FA
owners
None 31.50 28.50
Elementary 25.85 26.78 24.35 20.50
Grade 8 20.21 25.65 26.23 28.58
Grade 9 31.00 20.75 28.04 26.02
Higher education 19.25 30.57 33.38
H® 3.15 2.72 1.02 1.34
P 0.207 0.605 0.907 0.719
tie corrected Kruskal-Wallis statistic (H).
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Responses to the second Likert scale question about commitment to pesticides also 
showed no significant differences between mean rank of responses fi*om those with 
different levels of experience within the groups of FA farm workers (H = 0.89, P = 
0.640), non-FA farm workers (H = 2.72, P = 0.437), FA farm owners (H = 2.00, P = 
0.736) or non-FA farm owners (H = 5.40, P = 0.248) (Table 6.16) suggesting that a 
higher frequency of respondents selecting either ‘always good’ or ‘always bad’ was 
not apparently affected by the experience level of the respondents.
Table 6.16 Kruskal-Wallis analysis of mean rank of responses to the question “How do you rate 
the use o f pesticides?” based on agricultural experience levels within each of the respondent 
groups. Likert scale responses ranged from 10 = always good to 1 = always bad.
Experience (years) FA workers non-FA workers FA owners non-FA
owners
<10 24.44 25.90 29.00 31.00
11-20 25.29 27.83 28.45 36.65
21-30 34.00 20.85 24.25 25.35
31-40 26.20 19.70 25.30
41-50 26.50 20.70
51-60
H® 0.89 2.72 2.00 5.40
P 0.640 0.437 0.736 0.248
6.6 Pesticide disposal practices on FA and non-FA farms
When asked to identify specific risks associated with pesticide use from those listed 
on the survey form, 88.5% of workers from FA farms listed the risk to human health 
(Table 6.17). This compared to only 35.3% of workers from non-FA farms; 64.7% of 
this group also indicated that pesticide use came with no identifiable risk. Amongst 
the farm owners, a similar percent of respondents identified the hazard to human 
health from pesticide use (96.3% and 92.7% from FA and non-FA farms respectively. 
A considerably greater percentage of owners from FA farms identified risk to the 
environment from pesticide use (70.4%) compared to owners of non-FA farms 
(20.0%). Over 9% of owners of non-FA farms indicated that pesticide use posed no 
identifiable risk. Overall, risk to the consumer from pesticide use was the lowest 
ranked of the factors listed on the survey form (0.9% of all respondents. Table 6.17). 
Correlation analysis suggested a similar response to the questions between FA owners
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and non-FA owners (r = 0.826), although this is only significant at P < 0.1, and FA 
workers and non-FA owners (r = 0.996, P < 0.001). The correlation between FA 
owners and FA workers is positive (r = 0.772) but not statistically significant. The 
non-FA worker is the group that stands out as having least in common in terms of risk 
identification with the other three.
Table 6.17 Pesticide risks identified by respondents from farms in Al-Batinah Governorates 
surveyed for pesticide disposal practices.
Pesticide risk 
identified (percent 
respondents 
within group)
Farmer
Association
members
Non-Farmer
Association
members
Total
Owner Human healtii 96.3 92.7 94.5
Animal health 33.3 7.3 20.3
Environment 70.4 20.0 45.2
Consumer 0 1.8 0.9
No risk 0 9.1 4.6
No response 0 0 0
Worker Human health 88.5 35.3 61.9
Animal health 1.9 0 1.0
Environment 11.5 5.9 8.7
Consumer 0 2.0 1.0
No risk 9.6 64.7 37.2
No response 1.9 0 1.0
Respondent’s attitudes towards disposal of residual pesticide solutions and expired 
pesticides are shown in Table 6.18. FA farm workers were most likely to store 
expired pesticides (78.8%) and to use completely a solution already mixed (98.1%). 
Workers fi*om non-FA farms, in contrast, were most likely to continue to use expired 
pesticides (47.1%) and to dispose of mixed pesticide solutions in the soil (58.8%) or 
by mixing these solutions with manure prior to disposal in the soil (64.7%). There 
was no significant correlation between responses from FA farm workers and non-FA 
farm workers (r = -0.121). FA farm owner’s responses were similar to those obtained 
from the FA farm worker group (r = 0.687, P < 0.05), with the most frequent 
responses being that expired pesticides were stored (90.7%) and that mixed pesticide 
solutions were used completely (61.1%). In addition, FA farm owners appeared to 
seek advice from their FA when deciding about disposal issues (79.6%). The non-FA 
farm owner responses were most similar to the non-FA worker responses (r=0.836 P 
< 0.01) with the majority of respondents stating that pesticide solutions are mixed 
with manure prior to disposal (58.9%). There was no significant correlation between 
FA farm owners and non-FA farm owners (r = 0.089 P > 0.05). Table 6.18 also
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indicates that very few respondents stated that they seek advice from the state 
extension service of the Ministry of Agriculture and Fisheries Wealth prior to making 
decisions about pesticide disposal. This reinforces a point made earlier in the 
introduction about the perceived effectiveness of the extension services in Oman.
Table 6.18 Methods of disposal of residual pesticide solutions and expired pesticide concentrates 
identified by respondents from farms in Al-Batinah Governorates surveyed for pesticide disposal 
practices.
Figures are the percentage of respondents who identified a particular disposal method for left-over 
pesticide and obsolete pesticide.
Disposal method Workers Owners All
FA Non-FA FA Non-FA
Left-over pesticide mix
Continue to use 0 47.1 3.7 19.6 17.4
Soil disposal 0 58.8 3.7 33.9 2L9
Mix with manure 11.5 64.7 29.6 58.9 41.3
Always use completely 98.1 15.7 61.1 35.7 52.6
Use on non-crop plants 0 2.0 0 0 0.5
Obsolete pesticide stocks
Seek MAFW advice 0 0 5.6 0 1.4
Seek FA advice 0 0 79.6 0 20.2
Store 78.8 5.9 90.7 14.3 47.4
Bum with container 0 5.9 0 14.3 5.2
Municipality garbage bins 1.9 0 0 0 0.5
Don’t use pesticides 0 0 0 7.1 1.9
Clear differences in the pattern of response also emerged when farm workers were 
asked about the methods used to dispose of empty pesticide containers (Table 6.19). 
Respondents from FA and non-FA farms (workers and owners) overwhelmingly 
reported that empty containers were disposed of by placing in municipality garbage 
bins (FA) and by burning on-site (non-FA). There were significant correlations 
between responses of FA farm workers and FA farm owners (r = 0.979, P < 0.001) 
and between non-FA farm workers and non-FA farm owners (r = 0.931, P < 0.05). 
Response patterns between FA and non-FA farm workers and between FA farm 
owners and non-FA farm owners were not significantly correlated.
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Table 6.19 Methods of disposal of empty pesticide containers identified by respondents from farms 
in Al-Batinah Governorates surveyed for pesticide disposal practices.
Figures are the percentage of respondents who identified a particular disposal method for empty pesticide 
containers.
Disposal method Workers Owners All
FA Non-FA FA Non-FA
Use 0 0 0 0 0
Sell 5.8 41.1 24.1 19.6 22.5
Bury 0 7.8 0 3.6 2.8
Garbage 96.2 21.6 98.1 33.9 62.4
Bum on site 0 90.2 14.8 71.4 44.1
No pesticides used 0 0 0 7.1 1.9
No response 1.9 0 0 0 0.5
6.7 Personal safety considerations when using pesticides on FA and non-FA 
farms
When respondents were asked about the place of storage of pesticides prior to use all 
workers and owners from FA farms who responded reported that agrochemicals were 
stored in a dedicated area on the farm (Table 6.20). In contrast, on non-FA farms 
60.8% of workers and 23.2% of owners reported that pesticides were stored within the 
accommodation building used as accommodation by the workers themselves. The 
discrepancy between figures provided by workers and owners might suggest either 
that owners are unaware of the location of pesticide storage, or that they are reporting 
that pesticides are stored in a separate place whilst the reality might be different.
When asked who applies pesticides on the farm, 63.5% of workers on FA farms 
reported that identifiable key workers were assigned this duty. This is lower than the 
result obtained from FA farm owners where 81.5% of owner respondents indicated 
that only key workers apply pesticides. This time it is possible that owner 
respondents were inflating the apparent likelihood of pesticide application 
responsibilities being assigned to specific individuals (Table 6.20). On non-FA 
farms, the reported level of pesticide application duties being assigned to specific
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individuals was broadly similar for workers (31.4% of respondents) and owners 
(33.9%).
Workers on FA farms were more likely to wear specified items of protective clothing 
(Table 6.20). In each case, workers on FA farms reported a greater use of overalls, 
hats and boots; goggles or glasses appeared to be more widely used by workers on 
non-FA farms than by those on FA farms. Amongst the farm owner respondents, the 
reported use of personal protective clothing was, in all cases, higher for FA farm 
owners than for non-FA farm owners (Table 6.20). Again there was a discrepancy 
between the reported use of protective clothing by FA farm workers and the supply of 
such equipment by FA farm owners: For overalls, hats and goggles/glasses the 
reported supply by owners was higher than the actual reported use by workers. Either 
equipment is supplied and not used or owners of FA farms are exaggerating the level 
of supply to their workers. Interestingly, the discrepancy between supply and use of 
protective clothing was lower for non-FA farms (Table 6.20).
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Table 6.20 Storage of pesticides, responsibility for pesticide application procedures and use of 
personal protective clothing reported by farm workers and farm owners in Al-Batinah region of 
northern Oman.
Figures are the percentage of respondents who reported a particular practice (no response figures are 
excluded).
Workers® Owners®
FA Non-FA FA Non-FA
Where are pesticides stored prior to use?
Worker
accommodation 0.0 60.8 0.0 2L2
Separate place 96.2 39.2 100.0 6&6
Who has responsibility for the application ofpesticides?
Identified key 
workers 63.5 31.4 81.5 33.9
Any available 
worker 36.5 66.7 16.7 57.1
What clothing does the pesticide applicator wear when spraying pesticides?
Normal clothes 8&5 80.4 74.1 80.4
Overalls 23.1 13.7 25.9 3.6
Hat 19.2 2.0 2L8 1.8
Boots 40.4 3.9 3L3 10.7
Glasses/goggles 3.8 15.7 24.1 16.1
®' Data excludes those who gave no response
The results of the first of two specific Likert-scale questions concerning personal 
protective equipment are shown in Table 6.21. Kruskal-Wallis analysis of mean rank 
showed significant differences between the four groups (H = 70.81, P < 0.0001). 
Asked about the use of facemasks by those applying pesticides, similar responses 
were obtained from workers and owners on FA farms, with a large majority of 
respondents indicating that facemasks are always (13/47 for workers and 24/53 for 
owners) or usually (32/47 for workers, 25/53 for owners) worn. In contrast there was 
a discrepancy in the responses obtained on non-FA farms (Table 6.21). The majority 
of non-FA farm owners reported that facemasks are usually (22/56) or sometimes 
(20/56) worn. Workers on non-FA farms however mostly reported that facemasks are 
sometimes (10/51) or never (26/51) worn. Here it appears that owners of non-FA
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farms may be inflating the reported supply or usage of personal protective equipment. 
It is also possible that facemasks are supplied but workers decline to use them.
Table 6.21 Answers to the question “Is a facemask used by those applying chemical pesticides?” 
from respondents on farms in Al-Batinah Governorates surveyed for pesticide use.
Response frequency workers Response frequency owners
Response (score) FA Non-FA FA Non-FA
Always (5) 13 5 24 7
Usually (4) 32 8 25 22
Sometimes (3) 2 10 5 20
Rarely (2) 0 2 0 2
Never (1) 0 26 0 1
No response® 5 0 1 4
N, excluding no responses 47 51 53 56
Mean rank*’ 128.17a 53.31c 136.48a 92.25b
excluded from Kruskal-Wallis analysis.
*’■ values with no letter in common are significantly different, see Gwet (2011).
In order to determine whether response to the question about facemask supply/use 
was affected by age, each group of respondents was sub-divided into age class cohorts 
(Table 6.22). No significant differences in mean rank were observed in either the 
farm worker or farm owner groups of FA and non-FA farms even though in all groups 
except the FA farm owners, mean rank was higher amongst the older cohorts 
suggesting a increasing commitment to protective equipment with increasing age.
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Table 6.22 Kruskal-Wallis analysis of mean rank of responses to the question “Is a facemask 
used by those applying chemical pesticides?” based on age classes within each of the respondent 
groups. Likert scale responses ranged from 5 = always to 1 = never.
Mean rank workers Mean rank owners
Age FA Non-FA FA Non-FA"
20-29 21.00 37.60
30-39 22.71 23.16 28.88 13.00
40-49 24.93 28.88 23.53 25.14
50-59 29.75 32.75 29.18 27.30
60-69 27.50 22.86 23.25
70-79
H® 0.99 3.13 4.78 2.25
P 0.608 0.536 0.311 0.522
®' tie corrected Kruskal-Wallis statistic.
only one respondent for the 20-29 and 70-79 age classes, excluded from Kruskal-Wallis analysis.
In a similar way respondents from each of the four groups were separated according 
to the highest level of education reported (Table 6.23). Except in the case of the FA 
farm owners, mean rank was highest with increasing level of education, suggesting a 
greater commitment to personal protective equipment. The differences in mean rank 
within the non-FA farm workers and owners were significant (P < 0.05, Table 6.23) 
and in both cases those with no education should the lowest mean rank (lowest 
commitment to protective equipment).
145
Table 6.23 Kruskal-Wallis analysis of mean rank of responses to the question “Is a facemask 
used by those applying chemical pesticides?” based on education status levels within each of the 
respondent groups. Likert scale responses ranged from 5 = always good to 1 = never.
Mean rank workers Mean rank owners
Education class FA Non-FA" FA Non-FA"
None 21.42 16.07a 34.33 20.50a
Elementary 25.12 33.50b 15.86 22.07a
Grade 8 29.69 37.50b 27.43 24.44ab
Grade 9 20.50 39.70b 30.11 30.25ab
Higher education 45.00 45.50b 28.64 39.33bc
H® 7.47 37.83 6.13 11.36
P 0.113 < 0.001 0.190 0.02
®' tie corrected Kruskal-Wallis statistic.
*’■ values with no letter in common are significantly different, see Gwet (2011).
No significant differences in mean rank were observed in either the farm worker or 
farm owner groups of FA and non-FA farms suggesting the amount of agricultural 
experience has little effect on the reported use of facemasks when applying pesticides 
(Table 6.24).
Table 6.24 Kruskal-Wallis analysis of mean rank of responses to the question “Is a facemask 
used by those applying chemical pesticides?” based on agricultural experience levels within each of 
the respondent groups. Likert scale responses ranged from 5 = always good to 1 = never.
Mean rank workers Mean rank owners
Experience (years) FA Non-FA" FA Non-FA"
<10 24.44 24.15 33.31 24.95
11-20 26.63 22.10 27.12 28.20
21-30 20.50 33.20 29.94 24.61
31-40 25.70 22.90 21.94
41-50 10.5
H® 0.70 4.44 5.03 3.39
P 0.704 0.218 0.284 0.494
®’ tie corrected Kruskal-Wallis statistic.
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The second Likert-scale question concerned the use/supply of gloves by those 
applying pesticides (Table 6.25). There were significant differences in mean rank of 
the Likert-scale responses between the four groups. The lowest mean rank, and thus 
lowest level of commitment to the use of gloves was shown by non-FA farm workers; 
the highest mean rank was shown by FA farm owners, significantly different from the 
other groups (H = 66.00, P < 0.0001); FA farm workers and non-FA owners showed 
intermediate responses.
Table 6.25 Answers to the question “Are gloves used by those applying chemical pesticides?” from 
respondents on farms in Al-Batinah Governorates surveyed for pesticide use.
Response frequency workers Response frequency owners
Response (score) FA Non-FA FA Non-FA
Always (5) 8 5 23 7
Usually (4) 38 8 25 20
Sometimes (3) 5 10 5 21
Rarely (2) 0 2 1 3
Never (1) 0 26 0 1
No response® 1 0 1 4
N, excluding no responses 51 51 54 56
Mean rank" 124.04bc 56.08a 140.77c 95.16b
®’ excluded from Kruskal-Wallis analysis.
values with no letter in common are significantly different, see Gwet (2011).
As with the first Likert-scale question, each of the respondent groups were divided 
into age cohorts and each was analysed using the Kruskal-Wallis method for mean 
rank separation (Table 6.26). There were no significant differences in mean rank 
within increasing cohort age for any of the four groups. Only in the case of FA farm 
workers did mean rank appear to increase with age suggesting an increasing 
commitment to glove use.
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Table 6.26 Kruskal-Wallis analysis of mean rank of responses to the question “Are gloves used by 
those applying chemical pesticides?” based on age classes within each of the respondent groups. 
Likert scale responses ranged from 5 = always good to 1 = never.
Mean rank workers Mean rank owners
Age class FA Non-FA FA Non-FA"
20-29 32.83 38.20
30-39 20.94 23.26 28.23 14.50
40-49 26.64 28.04 22.80 26.05
50-59 33.00 33.13 29.93 26.63
60-69 28.00 23.71 21.63
70-79
H® 4.61 3.30 4.42 1.83
P 0.100 0.510 0.251 0.609
®’ tie corrected Kruskal-Wallis statistic.
"• only one respondent for the 20-29 and 70-79 age classes, excluded from Kruskal-Wallis analysis. 
When the four groups of respondents were each divided into education status cohorts, 
significant differences were observed within the non-FA farm workers and owners, 
but not within the FA farm workers and owners (Table 6.27). Within both the non- 
FA farm workers and non-FA farm owners mean rank increased with education level 
indicating a greater commitment to the use of gloves as personal protective equipment 
with increasing education level. Although no significant differences were observed 
for the FA farm groups, in the case of the FA farm workers mean rank increased with 
education status, those with higher levels of education showing a greater commitment 
to the use of gloves as personal protective equipment.
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Table 6.27 Kruskal-Wallis analysis of mean rank of responses to the question “Are gloves used by 
those applying chemical pesticides?” based on education status levels within each of the 
respondent groups. Likert scale responses ranged from 5 = always good to 1 = never.
Mean rank workers Mean rank owners
Education class FA Non-FA" FA Non-FA"
None 17.58 16.26a 35.00 18.42a
Elementary 25.24 32.56ab 16.86 21.64a
Grade 8 27.56 38.00ab 26.93 25.44ab
Grade 9 36.00 40.20b 30.84 31.19ab
Higher education 47.50 45.29b 27.18 40.00b
H® 12.35 37.01 5.79 13.50
P 0.015 < 0.001 0.215 0.009
®' tie corrected Kruskal-Wallis statistic.
"■ values with no letter in common are significantly different, see Gwet (2011).
No significant differences in mean rank were observed in either the farm worker or 
farm owner groups of FA and non-FA farms suggesting the amount of agricultural 
experience has little effect on the reported use of gloves when applying pesticides 
(Table 6.28).
Table 6.28 Kruskal-Wallis analysis of mean rank of responses to the question “Are gloves used by 
those applying chemical pesticides?” based on agricultural experience levels within each of the 
respondent groups. Likert scale responses ranged from 5 = always good to 1 = never.
Mean rank workers Mean rank owners
Experience (years) FA Non-FA" FA Non-FA
<=10 27.22 24.40 31.75 25.85
11-20 26.33 22.50 27.10 27.20
21-30 13.75 31.95 30.67 25.72
31-40 26.00 23.80 20.56
41-50 11.50 33.60
H® 2.47 3.20 4.03 2.79
P 0.290 0.362 0.403 0.593
®' tie corrected Kruskal-Wallis statistic.
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6.8 Knowledge diffusion pathways related to pesticide use
When respondents were asked about pesticide use initiation on the farm, the majority 
of workers from FA farms mentioned farm owners, whereas the majority of non-FA 
referred to pesticide sellers, and 41.2% of them mentioned themselves and friends 
who initiated pesticide use on the farm (Table 6.29). In contrast, none of the FA 
workers reported friends who initiated their use of pesticide. Owners of FA and non- 
FA responded similarly by mentioning themselves, sellers and MAFW extension 
officer. When they asked with whom do they discuss important pesticide-related 
decisions, over 90 % respondents of FA and non-FA workers said their friends and 
over 80% of FA and non-FA owners mentioned friends where as 98.2% FA owners 
said that they discuss important decision related to pesticides with their fellow 
members of the association. A big percentage of non-FA workers and owners (96% 
and 89.3% respectively) reported that important related decision about pesticide are 
discussed with pesticide sellers and agent companies. When asked about the source 
of advice regarding pesticide use, both FA and non-FA workers have mentioned 
friends. In contrast over 90% of non-FA workers depend on friends as a source of 
advice where as half of that percentage of FA receive advice from friends. This 
indicates a high dependence of non-FA workers on their friend as source of advice on 
pesticide use. Almost all of the FA owners receive advice about pesticide use from 
their fellow association members.
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Table 6.29 Sources of advice about pesticide applications amongst workers and owners of FA and 
non-FA farms.
Figures are the percentage of respondents who reported a particular practice (no response figures are 
excluded).
Workers® Owners®
FA Non-FA FA Non-FA
Who initiates pesticide use on the farm?
Myself 13.5 41.2 50.0 55.4
Pesticide
seller/agent 46.2 78.4 57.4 55.4
Farmers’
Association 0.0 0.0 9.3 0.0
MAFW extension 
officer 0.0 7.8 22.2 23.2
A friend 0.0 41.2 3.7 21.4
Farm owner" 84.6 0.0
Don’t use pesticides 0.0 0.0 0.0 5.4
With whom do you discuss important pesticide-related decisions?
Pesticide
seller/agent 61.5 96.1 57.0 89.3
Neighbour 5.8 7.8 0.0 10.7
Friend 96.2 94.1 81.5 82.1
MAFW 0.0 3.9 22.2 35.7
Farmers’
Association 5.8 0.0 98.2 1.8
Have you received advice about the use ofpesticides from any o f the following?
Pesticide
seller/agent
46.2 92.2 50.0 85.7
Neighbour 7.7 5.9 1.9 7.1
Friend 80.8 88.2 85.2 78.6
MAFW 0.0 2.0 18.5 37.5
Farmers’
Association
5.8 0.0 98.1 1.8
When asked about the source of information they use when deciding about pesticide 
dosages(Table 6.30), 80% of FA respondent workers said they depend on their own 
experience and 73% depend on the farm owner. Over 50% of non-FA respondent 
workers depend on sellers as source of information when deciding about dosages and 
35% depend on a friend as their source of this information. FA’s owners own
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experience is the main source of information as 70% of the respondents reported it. 
From all four groups only 9% of the non-FA owners depend on MAFW as their 
source of information about pesticide dosages. When asked if they have ever changed 
the way they use pesticides, 17% and 13% of non-FA respondent workers mentioned 
pesticide seller and friends respectively are their basis of advice, whereas almost none 
of the FA workers mentioned them. 70% of non-FA workers and 60% of non-FA 
owners said they have never changed in this regard, where as 9% and 29% of FA 
respondent workers and owners reported they have never changed in this regard. 37% 
of FA owners mentioned that based on the advice received from the FA they have 
changed the way they use pesticide. When asked how frequently do they get advice 
from the farm owner / give advice to their farm workers especially about the use of 
pesticides, 59.6% of FA workers reported they get advice from owners about pesticide 
use weekly, where as 15.7% of non-FA respondent workers get advice weekly from 
owners and 35% of non-FA workers have never got advice from owners about 
pesticide use and 14% of non-FA owners have never given advice to their workers 
about pesticide use. In contrast, none of the FA workers reported they have ever got 
advice from farm owners and none of the FA owners said they have ever given advice 
to their workers. This is an obvious indication that the connection and 
communication between non-FA owners and workers is weak while on the other hand 
there is stronger connection and information diffusion between the FA owners and 
workers.
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Table 6.30 Sources of information and advice about pesticide dosages and frequency of 
information exchange between owners and workers on FA and non-FA farms.
Workers® Owners®
FA Non-FA FA Non-FA
What source o f information do you use when deciding about pesticide dosages?
Pesticide
seller/dealer
19.2 56.9 16.7 30.9
My own experience 80.7 52.9 70.4 38.2
Friends 0.0 35.3 7.4 3.6
The farm owner" 73.1 3.9
Farmers’
Association
0.0 0.0 9.3 0.0
MAFW 0.0 0.0 0.0 9.1
Pesticide container 
labels
0.0 27.5 22.2 32.7
The farm doesn’t 
use pesticides
0.0 0.0 0.0 5.5
Have you ever changed the way you use pesticides based on advice from any o f the following?
Pesticide
seller/dealer
0.0 17.6 16.7 10.7
Neighbour 0.0 3.9 0.0 1.8
Friend 1.9 13.7 25.9 8.9
MAFW 0.0 0.0 7.4 5.4
Farmers’
Association
1.9 0.0 37.0 0.0
I have never 
changed in this 
regard
9.6 70.6 29.6 60.7
Howfrequently do you get advice from the farm owner/give advice to yourfarm workers especially 
about the use o f pesticides?
Daily 1.9 3.9 5.7 16.1
Weekly 59.6 15.7 32.0 14.3
Monthly 0.0 9.8 26.4 10.7
6-monthly 0.0 2.0 0.0 0.0
Yearly 0.0 3.9 1.9 7.1
Occasionally 15.4 2.0 5.7 5.4
Once only 11.5 25.5 20.75 26.8
Never 0.0 35.3 1.9 14.3
When asked about type of training they have received on pesticide use (Table 6.31), 
the majority of non-FA respondent workers (86%) said they have never received any 
training, where as 75% of FA respondent workers reported they have got training on 
pesticide use. With regard to application technology, 13% of FA workers have
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received training on its use, where as none of the non-FA workers have received any 
training on application technology. Over 70% of both FA and non-FA owners have 
ever received training on the use of pesticide. When asked if they attended meeting 
with MAFW, 98% and 96% of non-FA and FA respondents workers had never 
attended; with respect to owners the answers were 80% non-FA and 68% FA. This 
suggests a very weak connection between MAFW centres and the four groups. When 
asked whether they had been contacted about prohibited pesticides, 96% and 92% of 
workers of non-FA and FA farms had never been contacted about those chemicals; 
85% of FA farm owners had been contacted by their fellow FA members; 82% of 
non-FA farm owners had never been contacted about those chemicals. Both groups 
appeared to have very little contacts with MAFW.
Table 6.31 Training in pesticide use and pesticide information flow, including about prohibited 
pesticides, from the Ministry of Agriculture and Fisheries Wealth.
Workers® Owners®
FA Non-FA FA Non-FA
What aspect o f pesticide use have you received training on?
No training 19.2 86.3 79.6 74.5
How to use 
pesticides
75.0 13.7 16.7 23.6
Health and safety 1.9 3.9 11.1 5.5
Disposal 1.9 0.0 0.0 1.8
Application
technology
13.5 0.0 3.7 0.0
Environmental 
dangers of 
pesticides
0.0 0.0 1.9 1.8
Have you ever attended a MAFW meeting about pesticides?
Yes 3.8 2.0 31.5 19.6
No 96.2 98.0 68.5 80.4
Have you been contacted by any o f the following, especially in relation to prohibited pesticides?
Farmers’
Association
3.8 0.0 85.2 1.8
Family member 0.0 2.0 0.0 0.0
Friend 1.9 2.0 9.3 1.8
MAFW 1.9 3.9 14.8 12.5
Pesticide
seller/dealer
1.9 2.0 31.5 1.8
None of the above 96.2 92.2 13.0 82.1
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6.9Attitudes towards the Farmers’ Association
When asked what benefits do they get/would they expect to get from membership of 
the FA (Table 6.32), more than 90% of both groups of respondent workers said they 
do not know because they have had no contact with the FA. However, above 70% of 
FA owners had got advice about pesticides and knowledge sharing where as among 
non-FA owners only 32% had got advice about pesticides, 25% shared knowledge 
with the FA and 57% did not know. This indicates that the FA members are getting 
more advice and sharing more information and diffuse knowledge among themselves 
in all aspects related to agriculture practices. When asked about any weakness they 
associate with the FA, over 90% of workers of both groups answered they do not 
know. 46% of FA owners indicted the importance of government support to the FA. 
More than 8% o f non-FA owners were sympathetic towards FA support by the 
government. When asked why you are a member of the FA, the majority of workers 
of both groups did not know about the FA. 23% of non-FA owners indicated their 
unwillingness to join the FA, however, 23% of them would consider joining in the 
future.
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Table 6.32 Perceived benefits and weaknesses of the Farmers’ Association and reasons why some 
farm owners are not members of the Association.
Figures are the percentage of respondents who reported a particular practice (no response figures are 
excluded).
Workers^ Owners^
FA Non-FA FA Non-FA
What benefits do you get/would you expect to get from membership o f the Association?
Advice about fertilizer use 0.0 0.0 0.0 1.8
Farming heritage 0.0 0.0 1.9 0.0
Marketing advice 3.8 0.0 46.3 17.9
Advice about organic farming 0.0 0.0 1.9 0.0
Advice about pesticides 3.8 0.0 70.4 32.1
Better purchasing options 1.9 1.9 3&9 16.1
Knowledge sharing 1.9 1.9 79.6 25.0
Don’t know 94.2 98.0 1.9 57.1
What weakness do you associate with the Farmers ’ Association?
Need clearer objectives 0.0 0.0 0.0 1.8
Need to expand into new 
geographical areas
0.0 0.0 0.0 5.4
Need to help more with 
extension activities
1.9 2.0 16.7 14.3
The FA needs stronger 
government support
1.9 0.0 46.3 8.9
Needs more action in produce 
marketing
0.0 0.0 9.3 3.6
Needs to provide advice about 
organic farming
0.0 0.0 0.0 1.8
Needs to provide more pesticide 
advice
1.9 0.0 1.9 7.1
Don’t know 962 98.0 40.7 71.4
If y  ou are not a member of the Association, why not?
Too busy 0.0 15.7 0.0 0.0
No need 0.0 2.0 0.0 2 3 2
Not interested 0.0 0.0 0.0 3.6
Don’t know 94.2 82.4 0.0 50.0
I am not a member but would 
consider joining in the future
0.0 0.0 0.0 23.2
I am a member 5.8 0.0 100 0.0
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6.10 Conclusions
A summary of the structure of the results obtained from the field survey is presented 
in Table 6.33.
Table 6.33 Summary of the results obtained from the farm questionnaire
About the Farm Unequal distribution of farms within Wilaya. FA farms are bigger in sizes 
than non-FA farms because they are from Wilaya that have bigger farm sizes.
About the 
respondents
The differences between respondents in age, education and experience showed 
that education has an effect among workers as level of concern about pesticide 
safety and risk were higher among FA workers. FA farm owners and workers 
are also more likely to wear personnel protective equipment.
Pesticide sellers have more influence on non-FA owners and workers than FA. 
With regard to age and experience there were no differences recorded between 
two groups.
Crops and protection Pesticide inventory which documented data of active ingredient of prohibited 
and restricted pesticides appeared to support the effectiveness of FA. Illegal 
instances of the use of prohibited pesticides were more common among non- 
FA farms. In addition, the majority of FA farms deal with more well known 
brands with high quality type of pesticides and they also have their own list of 
recommended products.
Health and Safety Safety awareness appeared high on FA compared to non-FA as specific risks 
of pesticide use were more identified by FA farm workers and owners than 
non-FA. With regard to government guidelines on the safe disposal of 
obsolete and unused pesticides and empty pesticide containers, FA Owners and 
workers were more in agreement with. FA farm owners and farm workers 
were also more likely to use personal protective equipment (PPE) when mixing 
and applying pesticides than their counterparts from non-FA farms.
Knowledge diffusion Pesticide sellers were main source of advice for information on pesticides to 
non-FA farm owners and workers, where as FA members were more 
dependent on their association for information about pesticides. This is clear 
indication that Farmers’ Association can empower farmers through knowledge 
diffusion.
Responses to several questions showed low level of information flow from 
MAFW.
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Farmers’ Association The Al-Batinah Farmers’ Association (FA) was formed as an NGO in 2009 
and it is first of its type in Oman. It has 65 members representing a total area 
o f2200 ha and with membership fee about US$25 per ha of farmland.
FA could be one of the alternative routes for training and knowledge 
dissemination as also identified by many of the key informants.
A field survey was conducted by direct contact with workers and owners of farms that 
either belonged to, or were not members of, the Al-Batinah Farmers’ Association. 
Over 200 individual respondents were roughly equally distributed between the fours 
cohorts.
In an inventory of pesticide prohibited active ingredients or prohibited formulations of 
restricted pesticides were more frequently found on non-FA farms than on FA farms. 
Even amongst legal products, certain classes of active ingredients, such as 
organophosphates were more common on non-FA farms than on FA farms. Non-FA 
farms were also more likely to use so-called “me-too” pesticides, off-patent products 
produced cheaply in certain Asian and Middle Eastern countries. Previous studies 
have shown that such “me-too” products are likely to be of inferior quality compared 
to well established, branded products from Europe, Japan and North America; 
branded products were more frequently recorded on FA farms than on non-FA farms.
Certain crops were more frequently grown on FA farms than on non-FA farms. All 
respondents had indicated the crops most likely to require pesticide protection and so 
a “susceptibility burden” was estimated for each farm. FA farms were more likely to 
be growing high susceptibility crops and overall susceptibility burdens were higher on 
FA farms than non-FA farms. This could indicate a degree of risk aversion on non- 
FA farms.
Amongst farm workers on both non-FA and FA farms, a higher level of education in 
the respondent was more likely to be accompanied by a lower commitment to 
pesticide use (indicated by a lower frequency of ‘always’ responses to a Likert scale 
question about frequency of pesticide use). Education appeared to have little effect on 
farm owner responses. Differences in age or experience were less likely to elicit 
differential responses relative to education status.
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FA farm workers and owners identified more specific risks of pesticide use than their 
non-FA farm counterparts. They were also more likely to follow government 
guidelines on the safe disposal of obsolete and unused pesticides and empty pesticide 
containers. FA farm owners and farm workers were also more likely to use personal 
protective equipment (PPE) when mixing and applying pesticides than respondents 
from non-FA farms. Education status was strongly associated with an increased 
likelihood of PPE use, especially amongst some of the respondent groups.
Advice about pesticide use from pesticide sellers was more likely to be taken by 
workers and owners on non-FA farms than those on FA farms. The FA itself was the 
most frequently indicated source of knowledge about pesticides given by those on FA 
farms. A source of concern is the fact that the government extension service appeared 
to be a minor source of knowledge for diffusion through the farming community.
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Chapter 7. Farm Owners’ Survey
7.1. Introduction
The first section of this chapter, presents the demographic characteristics of the 100 
farm owners respondents that were interviewed in December 2012,which took place 
in Al-Batinah region. The telephone interview methodology was used in order to 
obtain information and their views regarding to reasons for joining the Al-Batinah 
Farmer’s Association (50 member owners) or those not joining it (50 non-member 
owners).The second section deals with the personal characteristics of farm owners 
with respect to frequency of visiting their farms, following some descriptors such as 
trying new ways o f growing crops they have learned from their own research and their 
attitudes toward the environment, innovations they have introduced onto their farms. 
The third section presented their answers to a set of questions regarding decision­
making and information diffusion channels related to pesticide use practices. The 
final section in this chapter presented farm owners respondents attitudes towards the 
Farmers’ Association with respect to the advantages of the Al-Batinah Farmer’s 
Association and their views on obstacles to the friture progress of the association were 
displayed in the last tables.
The telephone has long been used as a medium of communication. Recently the 
telephone has become a legitimate tool in marketing and survey research (Barriball et 
al., 1996). Telephone interviews are usefiil option because they require less time and 
money and do not involve travel. Telephone interviews allow the inclusion of 
participants across a wider geographical scale of the case study and also access to 
researcher in settings which may not be easy or possible to enter. Many researchers 
have reported that telephone interviews are ‘just as good’ as those conducted through 
face-to-face, achieving successful social interactions and generating useful data 
(Irvine, 2011). It has been suggested that telephone interviews will be shorter because 
they are more fatiguing, and it is harder to sustain concentration (Gillham, 2005; 
Shuy, 2003 cited by Irvine, 2011). It is for these reasons that telephone interviews 
were adopted as the research tool used in this chapter.
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7.2. Demographics of the respondents
The profile of the sample, size class distribution, average farm size and data about the 
number of workers on each of the farms is shown in Table 7.1. The geographical 
distribution of farms in the survey is shown in Table 7.1. The distribution of non-FA 
farms shows an approximately equal distribution across the Wilaya of the Al-Batinah 
Govemorates although Sohar is represented by more farms than the other areas. FA 
farms in contrast were concentrated around A’Suwaiq because this Wilayat was the 
birth place of the Farmer’s Association and remains the region with the highest 
density of FA members. In general farms within the FA were grouped into the larger 
farm size classes compared to the non-FA farms. Average farm sizes of the 
respondents varied from less than 1 ha to 86 ha, with an average of 12.7 ha.
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Table 7.1 Sample structure, geographical distribution of farms, farm size class and mean farm 
area of farms surveyed in Al-Batinah Govemorates.
Farmer
Association
members
Non-Farmer
Association
members
Total
Number of respondents Owner 50 50 100
Geographical 
distribution of farms
Barka 4 6 10
Musanaa 8 6 14
A ’Suwaiq 30 6 36
A1 Khabourah 1 4 5
Saham 2 7 9
Sohar 1 12 13
Liwa 1 0 1
Shinas 2 3 5
A’Rustaq 1 6 7
Farm area class (in ha) Very small <2.5 1 6
Small 2 .6 -5 .0 9 19
Small-medium 5 .1 -10 .0 8 13
Medium 10.1-15.0 11 7
Medium-large 15.1-30.0 13 4
Large >30.0 7 1
Mean farm area (ha) Whole sample 18.5 7.4 12.7
Respondent ages were between 26 and 73 years with an average of 47.9. Owners of 
FA farms were generally younger than those on non-FA farms and workers were 
generally younger than owners (Table 7.2). All respondents were male. The 
educational background of the respondents is shown in Table 7.2. Five of the
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respondents were uneducated (all non-FA farm owners), 24 were educated to degree 
level (13 FA farm owners, 11 non-FA farm owners). FA farm owners were generally 
better educated than non-FA farm owners. The largest group of FA farm owners had 
between 10 and 20 years of experience in agriculture. For non-FA farm owners, in 
general the level of experience was greater than for their FA farm owner counterparts 
(Table 7.2), this is likely to be a reflection of the age difference between the two 
groups of owners.
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Table 7.2. Respondent age, education level and experience in agriculture on farms surveyed in Al- 
Batinah Govemorates.
Farmer
Association
members
Non-Farmer
Association
members
Total
Respondent age class (years) 20-29 2 1 3
30-39 15 1 16
40-49 9 20 29
50-59 14 21 35
60-69 5 3 8
70+ 0 1 1
No response 5 3 8
Mean respondent age (years) 45.4 50.3 47.9
Highest education level gained None 0 5 5
Elementary 7 19 26
Grade 8 14 8 22
Grade 9 16 7 23
Higher 13 11 24
Years of experience in agriculture <10 8 10 18
10-19 26 10 36
20-29 8 14 22
30-39 4 11 15
40-49 4 4 8
50-59 0 1 1
Mean number of years’ experience 18.6 22.1 20.4
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7.3Farm management characteristics of owners
When asked how often they visit their farms all FA farm owner respondents indicated 
that they visit daily (Table 7.3). In contrast 46% of non-FA farm owner respondents 
visited daily and 50% visited less than once per day but more than once per week.
Table 7.3. Frequency at which farm owners visit their farms
Frequency
FA farm 
owners
Non-FA farm 
owners All
Daily 50 23 73
Less than once per day but more than once per week 0 25 25
Once a week 0 2 2
When asked how they would describe themselves in terms of innovation (Table 7.4) 
many of the FA farm owner respondents indicated that they try new ways to produce 
crops learned ftrom either MAFW, FA or their own researeh. Although many non-FA 
farm owners indicated that they produce crops using innovations of their own, several 
of them indicated that they delegate innovation to their managers.
Table 7.4 Responses received from farm owners when asked which o f  these descriptors 
was closest to their position
Descriptor
FA farm 
owners
Non-FA  
farm owners
All
I grow crops now the same way I have always done 0 2 2
I like to tiy new ways to grow crops, learnt from FA  
or MAFW
35 12 47
I like to try new ways to grow crops, learnt from my 
own research 27 35 62
I don't like new innovations 0 1 1
I let my foreman/manager use his skills to try out 
iimovations 1 7
8
When asked about their attitudes toward the environment the most fi*equent response 
was that the environment is an important consideration but not as important as profit 
(Table 7.5). Some FA farm owners indicated that they would be willing to reduce the 
level of their profit if this meant that environment protection was enhanced. This is.
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of course, an easy statement to make, but may not always be a true reflection of the 
real situation. This response was much less frequent among non-FA farm owners.
Table 7.5 Responses received from farm owners when asked which descriptor most 
closely represented their attitude towards the environment
Attitude
FA farm 
owners
Non-FA  
farm owners
All
Care for the environment is a luxury 0 0 0
The environment is not important to me 0 2 2
The environment is important but not so much as 
profit
35 38 73
I am willing to reduce profit to protect the 
environment
13 7 20
Protection o f the environment is more important than 
profit 0 0 0
No response 2 3 5
When asked about innovations that they have introduced onto their farms (Table 7.6) 
both FA and non-FA farm owners indicated that all of the innovations listed had been 
introduced.
Table 7.6 Responses received from farm owners when asked about innovations they have 
introduced onto their farms.
Innovation FA farm owners Non-FA farm owners All
New  crop types 50 50 100
New  varieties 43 42 85
New pesticides 37 35 72
New  cultivation practices 42 37 79
New  machinery 41 46 87
When asked about communication channels used to transfer innovation to others 
(Table 7.7) the majority of FA farm owners indicated that they used the FA or their 
own contacts to liaise with others. Personal contacts were also the principal channels
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of knowledge transfer for non-FA farm owners. Relatively few owners of FA farms 
(10%) or non-FA farms (30%) used MAFW as a pathway for knowledge transfer.
Table 7.7 Responses received from farm owners when asked what communication 
channel they had used to transfer a new innovation to others.
Communication channel FA farm owners Non-FA farm owners All
Through MAFW 5 15 20
Through FA 49 0 49
Through my contacts 44 49 93
Through neighbours 1 18 19
When asked about their feelings should a family member decide to make a career in 
agriculture, both groups of respondents gave similar responses with 78% of FA farm 
owners and 54% of non-FA farm owners indicating that they would be very happy to 
see such an outcome (Table 7.8).
Table 7.8 Farm owners were asked to describe how they would feel if a family member 
were to make a career in agriculture
Attitude FA farm owners Non-FA farm owners All
Very happy 39 27 66
Happy 11 19 30
Neutral 0 1 1
Disappointed 0 0 0
Very disappointed 0 0 0
No response 0 3 3
No statistical analysis was done for the data in Tables 7.3 -  7.9 since it was felt that 
simple descriptive discussion of the results was sufficient.
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7.4 Decision-making and information diffusion channels related to pesticide use 
practices by farm owners
When asked how often they visit MAFW extension centers, the majority of FA farm 
owners indicated that they rarely visit these centers. This was also the most fi'equent 
response fi*om non-FA farm owners (Table 7.9). Mann-Whitney analysis indicated 
that there was no significant difference in mean rank of the Likert scale responses 
between FA farm and non-FA farm owners (H = 2.04, P = 0.153).
Table 7.9 Frequency at which farm owners visit M AFW  extension centres.
Stated frequency (Likert 
score)
FA farm owners Non-FA farm owners All
Regularly (5) 0 0 0
Frequently (4) 2 11 13
Occasionally (3) 5 9 14
Rarely (2) 33 16 49
Never (1) 10 14 24
Mean rank 27.62 40.96
2.04
P 0.153
 ^Mann-Whitney tie adjusted statistic
Responses to the question on the fi*equency at which farm owners visit MAFW 
extension centres was further analysed based on the age class, education level and 
amount of experience of the respondents. There was no significant effect of farm 
owner age on visit fi*equency of FA farm owners (H = 1.54, P = 0.820), non-FA farm 
owners (H = 4.68, P = 0.096) or combined FA and non-FA farm owners (H = 6.70, P 
= 0.153, Table 7.10).
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Table 7.10 Mean rank of the responses to the question ‘^How regularly do you visit the MAFW 
extension centres?*' based on age classes within each of the respondent groups. Likert responses 
range from 5 = regularly to 1 = never.
Age class FA owners non-FA owners All owners
20-29 15.0 222
30-39 22.3 38.7
40-49 22.8 23.1 49.1
50-59 24.5 20.0 46.1
60-69 24.5 363 58.1
70-79
IT 1.54 4.68 6.70
P 0.820 0.096 0.153
tie corrected Kmskal-Wallis statistic (H).
The frequency at which farm owners visited MAFW extension centres was also 
unaffected by education level for FA farm owners (H = 2.57, P = 0.463), non-FA farm 
owners (H = 0.74, P = 0.946) or all farm owners (H = 3.55, P = 0.470, Table 7.11).
Table 7.11 Mean rank of the responses to the question *^ How regularly do you visit the MAFW 
extension centres?” based on education status within each of the respondent groups. Likert 
responses range from 5 = regularly to 1 = never.
Education class FA owners non-FA owners All owners
None 26 56.0
Elementary 32.1 27.2 57.9
Grade 8 2L8 22.5 45.0
Grade 9 25.6 25.7 50.1
Higher education 23.7 24.3 46.8
H" 2.57 0.74 3.55
P 0.463 0.946 0.470
tie corrected Kruskal-Wallis statistic (H).
Similarly, the frequency at which farm owners visited MAFW extension centres was 
unaffected by the amount of experience in farming for FA farm owners (H = 3.52, P = 
0.474), non-FA farm owners (H = 0.974, P = 0.914) or all farm owners (H = 1.31, P = 
0.860, Table 7.12).
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Table 7.12 Mean rank of the responses to the question “How regularly do you visit the MAFW 
extension centres?” based on years of experience within each of the respondent groups. Likert 
responses range from 5 = regularly to 1 = never.
Experience
(years)
FA owners non-FA owners All owners
<10 17.5 25.4 45.4
11-20 25.6 21.8 46,7
21-30 283 233 50.9
31-40 25.9 25.6 52.9
41-50 26.5 283 54.0
IT 3.52 0.974 1.31
P 0.474 0.914 0.86
tie corrected Kruskal-Wallis statistic (H).
Respondents were also asked about the quality of the advice that they had received 
from MAFW extension centres (Table 7.13). The quality of thé advice was generally 
given a lower rating by FA farmers than non-FA farmers, with most FA farm owners 
rating the quality o f the advice as satisfactory to poor. Although the satisfactory and 
poor ratings were most frequent amongst the non-FA farm owners, 18% of these 
respondents also indicated that they rated the advice received as good. Overall, there 
was a significant difference in mean rank between FA and non-FA farm owners, with 
the mean rating being poorer amongst FA farm owners compared to non-FA farm 
owners (H = 5.93, P = 0.015). This could be because FA owners, being better 
educated are more discerning about the quality of the advice they receive (see also 
Table 7.16).
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Table 7.13 Ratings provided by farm owners concerning the quality o f  advice they receive 
from M AFW  extension centres.
Rating given (Likert 
score) FA farm owners Non-FA farm owners All
Excellent (5) 0 0 0
Good (4) 1 9 10
Satisfactory (3) 15 17 32
Poor (2) 32 23 55
Very poor (1) 2 1 3
Mean rank 22.12 3 8 3
5.93
P 0.015
Mann-Whitney tie adjusted statistie
When the rating given to the quality of the advice received from MAFW extension 
centres was analysed based on respondent age, age class had no significant effect for 
either FA farm owners (H = 7.09, P = 0.131) or for non-FA farm owners (H = 2.13, P 
= 0.344) even though in both cases the rating for younger farmers was lower (towards 
“bad”) than for older farmers. When all respondents were combined this change with 
age (more satisfied with increasing age) became clearer with a significant difference 
between age classes (H = 12.73, P = 0.013) even though pair-wise comparisons failed 
to identify specific differences between individual age class mean ranks (Table 7.14).
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Table 7.14 Mean rank of the responses to the question “How highly do you rate the advice you 
receive from the MAFW extension centres?” based on age classes within each of the respondent 
groups. Likert responses range from 5 = excellent to 1 = very poor.
Age class FA owners non-FA owners All owners
20-29 18.0 29.0
30-39 17.6 29.3
40-49 25.0 222 49.7
50-59 27.0 21.5 49.8
60-69 26.4 32.2 56.0
70-79
IT 7.09 2.13 12.73
P 0.131 0.344 0.013»
tie corrected Kruskal-Wallis statistic (H).
Although P < 0.05, pairwise comparisons between mean ranks (Gwet, 2011) showed no significant 
differences between mean ranks.
When the ratings for the quality of the advice received fi*om MAFW extension centres 
was analysed with respect to education level, no significant education effects were 
observed for FA farm owners (H = 5.37, P = 0.147), non-FA farm owners (H = 1.79, 
P = 0.774) or combined FA and non-FA farm owners (H = 5.07, P = 0.280, Table 
7.15).
Table 7.15 Mean rank of the responses to the question “How highly do you rate the advice you 
receive from the MAFW extension centres?” based on education status within each of the 
respondent groups. Likert responses range from 5 = excellent to 1 = very poor.
Education class FA owners non-FA owners All owners
None 21.0 48.4
Elementary 35.3 2&9 60.1
Grade 8 24.6 22.1 45.4
Grade 9 24.4 29.1 4K9
Higher education 22.6 25.2 46.6
IT 5.37 1.79 5.07
P 0.147 0.774 0.280
tie corrected Kruskal-Wallis statistic (H).
The level of agricultural experience also appeared to have little effect on the ratings 
given to the quality of the advice received from MAFW extension centres by FA farm
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owners (H = 5.58, P = 0.233), non-FA farm owners (H = 1.15, P = 0.887) or the 
combined groups of all farm owners (H = 1.98, P = 0.739, Table 7.16).
Table 7.16 Mean rank of the responses to the question “How highly do you rate the advice you 
receive from the MAFW extension centres?” based on years of experience within each of the 
respondent groups. Likert responses range from 5 = excellent to 1 = very poor.
Experience
(years)
FA owners non-FA owners All owners
<10 16.1 27.2 45.6
11-20 25.2 233 46.0
21-30 27.1 24.3 52.0
31-40 30.0 22.3 51.4
41-50 30.0 283 56.5
IT 538 1.15 1.98
P 0.233 0.887 0.739
tie corrected Kruskal-Wallis statistic (H).
Farm owners were asked how frequently they visit pesticide sellers. Overall there 
was no significant difference between the two groups (H = 2.05, P = 0.152, Table 
7.17.) even though FA farm owners appeared to visit these establishments more 
frequently than non-FA farm owners.
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Table 7.17 Frequency with which farm owners visit the outlets of pesticide 
sellers/distributors
Stated frequency (Likert 
score) FA farm owners Non-FA owners All
Very rarely (5) 6 4 10
Rarely (4) 14 26 40
Sometimes (3) 28 18 46
Often (2) 2 2 4
Very often (1) 0 0 0
Mean rank 28.04 35.64
2.05
P 0.152
Mann-Whitney tie adjusted statistie
When responses about the frequency with which owners visit pesticide selling outlets 
was analysed according to the age class of the respondents, Kruskal-Wallis analysis 
indicated that younger FA farm owners visited more frequently than older owners (H 
= 9.97, P = 0.041) although this was not the case with non-FA farm owners (H = 0.36, 
P = 0.836). For the combined cohort of all owner respondents age again had a 
significant effect on visit frequency (H = 12.74, P = 0.013, Table 7.18) with older 
farmers visiting these outlets less frequently than younger farmers.
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Table 7.18 Mean rank of the responses to the question “How frequently do you visit pesticide 
sellers/dealers?” based on age classes within each of the respondent groups. Likert responses 
range from 5 = very rarely to 1 = very often.
Age class FA owners non-FA owners All owners
20-29 25.0 39.0ab
30-39 16.4 283a
40-49 25.4 21.4 48.2ab
50-59 24.3 23.5 49.5ab
60-69 34.1 22.7 60.8b
70-79
IT 9.97 0.36 12.74
P 0.04T 0.836 0.013=
tie corrected Kruskal-Wallis statistic (H).
Although P < 0.05, pairwise comparisons between mean ranks (Gwet, 2011) showed no significant 
differences between mean ranks.
values with no letter in common are significantly different, see Gwet (2011).
When analysed in terms of education status it was found that better educated FA farm 
owners visited pesticide selling outlets less frequently than their less well educated 
counterparts (H = 8.98, P = 0.030) although pair-wise comparisons failed to identify 
specific pair differences. No such education effects were found for non-FA farm 
owners (H = 6.09, P = 0.193) or the combined FA and non-FA farm owner grouping 
(H = 4.41, P = 0.353, Table 7.19).
Table 7.19 Mean rank of the responses to the question “How frequently do you visit pesticide 
sellers/dealers?” based on education status within each of the respondent groups. Likert 
responses range from 5 = very rarely to 1 = very often.
Education class FA owners non-FA owners All owners
None 333 70.5
Elementary 383 21.4 54.2
Grade 8 23.2 29.8 49.3
Grade 9 25.0 20.9 45.4
Higher education 21.4 283 48.3
IT 833 6.09 4.41
P 0.030» 0.193 0.353
tie corrected Kruskal-Wallis statistic (H).
*’■ although P < 0.05, pairwise comparisons between mean ranks (Gwet, 2011) showed no significant 
differences between mean ranks.
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The amount of experience in agriculture had no significant effect on the stated 
frequency at which farm owners visit pesticide selling outlets for FA farm owners (H 
= 2.91, P = 0.573), non-FA farm owners (H = 5.21, P = 0.267). In the case of all farm 
owners combined, although P > 0.05, the data does suggest that more experienced 
farm owners tend to visit sellers less frequently than inexperienced owners (H = 8.93, 
P = 0.063, Table 7.20).
Table 7.20 Mean rank of the responses to the question “How frequently do you visit pesticide 
sellers/dealers?” based on years of experience within each of the respondent groups. Likert 
responses range from 5 = very rarely to 1 = very often.
Experience
(years)
FA owners non-FA owners All owners
<10 19.5 19.3 383
11-20 26.2 23.0 48.0
21-30 22.9 24.4 48.3
31-40 31.8 31.4 65.4
41-50 24.1 21.5 45.8
IT 2.91 5.21 833
P 0.573 0.267 0.063
tie corrected Kruskal-Wallis statistic (H).
In contrast to the stated frequency with which farm owners appeared to visit pesticide 
selling shops, when asked about the frequency with which owners are visited by 
sellers of pesticides the frequency was higher amongst non-FA farm owners than FA 
farm owners (Table 7.21). The most frequent response amongst FA farm owners 
was that sellers very rarely visit the farm (38%). In contrast the most frequent 
response amongst non-FA farm owners was that sellers sometimes visit their farms 
(46%). Although the difference in mean rank between the two groups was not 
significant (H = 3.41, P = 0.065), the trend is clear -  non-FA farm owners appear to 
be more frequently visited, or even possibly targeted, by pesticide sellers.
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Table 7.21 Frequency with which pesticide sellers/distributors visit farm owners.
Stated frequency (Likert 
score) FA farm owners Non-FA farm owners All
Very rarely (5) 19 8 27
Rarely (4) 9 7 16
Sometimes (3) 9 23 32
Often (2) 13 9 22
Very often (1) 0 2 2
Mean rank 43.28 32.39
3.41
P 0.065
 ^Mann-Whitney tie adjusted statistic
Although the differences were not significant, analysis did appear to show that 
pesticide sellers visited the farms of younger FA farm owners more frequently than 
their older counterparts (H = 8.22, P = 0.084). This difference was not apparent 
amongst non-FA farm owners (H = 4.43, P = 0.109) or the combined group of all 
farm owners (H = 5.72, P = 0.221, Table 7.22).
Table 7.22 Mean rank of the responses to the question “How frequently do pesticide 
sellers/dealers visit y  our farm?” based on age classes within each of the respondent groups. 
Likert responses range from 5 = very rarely to 1 = very often.
Age class FA owners non-FA owners All owners
20-29 22.5 35.5
30-39 15.8 34.0
40-49 27.9 24.0 50.9
50-59 25.2 22.0 48.6
60-69 30 8.8 46.6
70-79
IT 8J2 4.43 5.72
P 0.084 0.109 0.221
tie corrected Kruskal-Wallis statistic (H).
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When analysed on the basis of education status no effects of education on the 
frequency with which pesticide sellers visit farms were apparent for FA farm owners 
(H = 1.34, P = 0.719), non-FA farm owners (H = 3.33, P = 0.503) or the combined 
group of all farm owners (H = 2.93, P = 0.569, Table 7.23).
Table 7.23 Mean rank of the responses to the question “How frequently do pesticide 
sellers/dealers visit your farm?” based on education status within each of the respondent groups. 
Likert responses range from 5 = very rarely to 1 = very often.
Education class FA owners non-FA owners All owners
None 19.8 35.1
Elementary 30.9 22.6 46.7
Grade 8 24.9 30.5 54.8
Grade 9 233 24.1 48.6
Higher education 25.5 28.1 53.6
H" 1.34 3.33 233
P 0.719 0.503 0.569
tie corrected Kruskal-Wallis statistic (H).
Experience level had no significant effect on the frequency with which pesticide 
sellers visited farms according to FA farm owners (H = 6.32, P = 0.176) or non-FA 
farm owners (H = 5.87, P = 0.209). However when all farm owners were combined 
into a single group it appeared that pesticide sellers were more frequent visitors to less 
experienced farm owners compared to those with more experience in agriculture (H = 
10.29, P = 0.036, Table 7.24) although pair-wise comparisons failed to identify 
specific pair differences.
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Table 7.24 Mean rank of the responses to the question “How frequently do pesticide 
sellers/dealers visit your farm?” based on years of experience within each of the respondent 
groups. Likert responses range from 5 = very rarely to 1 = very often.
Experience
(years)
FA owners non-FA owners All owners
<10 16.2 15.1 30.5
11-20 25.8 24.8 52.4
21-30 22.0 25.5 46.8
31-40 34.9 26.7 54.4
41-50 31.5 29.9 60.4
IT 6.32 5.87 10.29
P 0.176 0.209 0.036»
tie corrected Kruskal-Wallis statistic (H).
Although P < 0.05, pairwise comparisons between mean ranks (Gwet, 2011) showed no significant 
differences between mean ranks.
When asked about the quality of the advice received fi"om pesticide sellers (Table 
7.25) there was a significant difference between FA and non-FA farm owner 
respondents (H = 13.36, P = 0.00026). Non-FA farmers gave the quality of advice a 
higher rating than FA farmers. Most non-FA farmers rated the advice as neutral to 
good, whilst most FA farm owners rated the advice as neutral to bad (Table 7.25). 
These results mirror those fi*om the question about the quality of advice received fi*om 
MAFW (see Table 7.14) where non-FA owners rated the quality of the advice 
received fi*om MAFW higher than their FA farm owner counterparts.
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Table 7.25 Ratings given by farm owners for the quality o f advice received by pesticide 
sellers/distributors.
Rating (Likert score) FA farm owners Non-FA farm owners All
Very bad (5) 5 3 8
Bad (4) 15 2 17
Neutral (3) 19 19 38
Good (2) 11 26 37
Very good (1) 0 0 0
Mean rank 46.76 21.58
13.36
P 0.00026
 ^Mann-Whitney tie adjusted statistic
Age differences appeared to have no effect on the ratings given by FA farm owners to 
the quality of the advice received from pesticide sellers (H = 3.32, P = 0.505). 
Although the age class distribution amongst non-FA farm owners was more restricted 
than for FA farm owners, non-FA farm owners within the older age cohort appeared 
to rate the advice received significantly higher than their younger counterparts (H = 
7.28, 0.026). The trend of greater acceptance of advice from older farm owners was 
also apparent when all owners were combined although differences between mean 
ranks were not significant (H = 8.45, P = 0.076, Table 7.26).
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Table 7.26 Mean rank of the responses to the question ‘‘How do you rate the advice you receive 
from pesticide sellers/dealers?^  ^based on age classes within each of the respondent groups. 
Likert responses range from 5 = very bad to 1 = very good.
Age class FA owners non-FA owners All owners
20-29 18.5 52.3
30-39 23.1 50.2
40-49 21.2 23.2ab 43.9
50-59 25.6 24.4a 49.1
60-69 16.1 4.7b 24.0
70-79
IT 332 7.28 8.45
P 0.505 0.026" 0.076
tie corrected Kruskal-Wallis statistic (H).
values with no letter in common are significantly different, see Gwet (2011).
Education status appeared to have no effect on the perceived quality of the advice 
received fi-om pesticide sellers amongst FA farm owners (H = 4.46, P = 0.216) or 
non-FA farm owners (H = 1.11, P = 0.892, Table 7.27).
Table 7.27 Mean rank of the responses to the question “How do you rate the advice you receive 
from pesticide sellers/dealers?^’ based on education status within each of the respondent groups. 
Likert responses range from 5 = very bad to 1 = very good.
Education class FA owners non-FA owners All owners
None 20.6 38.3
Elementary 19.0 25.7 46.8
Grade 8 293 28.4 58.1
Grade 9 2Z6 24.1 46.5
Higher education 26.4 263 52.1
4.46 1.11 333
P 0.216 0.892 0.409
■ tie corrected Kruskal-Wallis statistic (H).
Similarly, the perceived quality o f the advice received firom pesticide sellers was 
unaffected by the experience level of FA farm owners (H = 1.21, P = 0.876) or non- 
FA farm owners (H = 2.61, P = 0.626, Table 7.28).
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Table 7.28 Mean rank of the responses to the question “How do you rate the advice you receive 
from pesticide sellers/dealers?” based on years of experience within each of the respondent 
groups. Likert responses range from 5 = very bad to 1 = very good.
Experience
(years)
FA owners non-FA owners All owners
<10 27.7 23.7 49.7
11-20 25.1 233 49.2
21-30 23.7 2K6 53.0
31-40 20.5 23.4 44.1
41-50 21.5 17.9 39.1
H" 1.21 2.61 2.31
P 0.876 0.626 0.679
tie corrected Kruskal-Wallis statistic (H).
Owners were asked about the perception they had of the priorities of pesticide sellers 
(Table 7.29). In each case there was no significant difference in the mean rank for 
each of the objectives offered to FA and non-FA farm owners. In both cases it was 
indicated that the first priority of sellers is to sell pesticides. Both groups also rated as 
the second most important priority being to help the farmer. The third and fourth 
priorities were, for both groups, to help Oman and to protect the environment 
respectively.
Table 7.29 Perceptions given by farm owners to the objectives held by pesticide 
sellers/distributors.
Seller objective Average criterion importance^ Mean rank'’ P
FA farm 
owners
Non-FA
farm
owners
FA farm 
owners
Non-FA
farm
owners
Help the farmer 2.3 2.2 23.1 26.7 1.03 0.310
Help Oman 3.0 3.1 32.4 30.1 0.08 0.774
Sell pesticides 1.0 1.1 5.8 5.7 0.25 0.615
Preserve the 
environment 3.6 3.6 24.4 229 0.04 0.841
 ^A low score indicates closer to being of primary importanee 
^The lower of the mean ranks within each row indicates lower priority 
" Mann-Whitney tie adjusted statistic
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When asked who on the farm had the responsibility of purchasing pesticides, a 
majority of both FA and non-FA farm owners indicted that this responsibility is held 
by the farm owners. However, 58% of the non-FA farm owners indicted that it is also 
the responsibility of the foreman to purchase pesticides for the farm (Table 7.30).
Table 7.30 Responsibility for purchasing pesticides indicated by owner respondents on 
FA and non-FA farms.
FA farms Non-FA farms All
Owner 45 41 86
Foreman/key worker 7 29 36
Farm owners were asked what priority they give when choosing a pesticide. 
Respondents were offered the choice of deciding on the basis of cost, of product 
effectiveness, of perceived environmental damage potential, o f product legality of the 
product, of brand or of product safety (Table 7.31). Respondents were asked to rank 
the criteria from 1 (most important) to 6 (least important). For both groups safety was 
indicated as the most important criterion when selecting a pesticides, with no 
significant difference in mean ranks between FA and non-FA farm owners (H < 1.00, 
P + 0.995). For product effectiveness and product legality there was similarly no 
significant difference in the priority of these criteria amongst FA and non-FA farm 
owners (Table 7.31). The importance of environmental protection as a criterion for 
product selection was rated significantly more important amongst FA farm owners 
than amongst non-FA farm owners (H = 10.36, P = 0.001). Cost was a significantly 
more important factor amongst non-FA farm owners than amongst their FA farm 
owning counterparts (H = 11.16, P < 0.001). Pesticide brand was significantly more 
important for FA farm owners than for non-FA farm owners (H = 13.37, P < 0.001).
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Table 7.31 Farm owner priorities when making decisions about pesticide purchases
Criterion Average criterion importance^ Mean rank'’ H" P
FA farms Non-FAfarms FA farms
Non-FA
farms
Cost 5.1 4.2 26.4 48.66 11.16 <0.001
Effectiveness 4.3 3.9 329 44.0 3.76 0.052
Environment 2.8 3.5 45.4 29.5 10.36 0.001
Legality 2.9 2.5 32.1 3&6 3.01 0.083
Brand 4.7 5.4 46.1 21.1 13.37 <0.001
Safety 1.3 1.3 13.8 13.7 <1.00 0.995
A low score indicates closer to being of primary importance 
'’ Lower mean ranks within each row indicates lower priority 
Mann-Whitney tie adjusted statistic
7.5 Attitudes towards the Farm ers’ Association
Not surprisingly, when asked to express an opinion on the advantages of the Al- 
Batinah Farmer’s Association, farm owners who are members of the Association 
indicated positive advantages about all o f the options offered (Table 7.32). Equally 
unsurprisingly, the majority of non-FA farm owners did not indicate any advantages 
of FA membership or perhaps were not concerned about providing a response.
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Table 7.32 Advantages of Farmers’ Association membership identified by FA and non-FA 
farm owners.
FA advantages FA farm owners Non-FA farm owners
Access markets 50 2
Access to technology 50 1
Access to new crop 
varieties 50 1
Increased purchasing 
power 50 1
No response 0 48
Similarly, when asked to express an opinion about the quality of the advice received 
from the Farmers’ Association, all FA farm owners rated this advice as good or very 
good (Table 7.33). All non-FA farm owners failed to give a response to the same 
question.
Table 7.33 Rating given to the quality of advice received from the Farmers’ Association.
FA advice rating FA farm owners
Very bad 0
Bad 0
Neutral 0
Good 31
Very good 19
No response 0
When asked about obstacles to the future progress of the Farmers’ Association (Table 
7.34), most FA farm owners indicated that they saw no disadvantages with the 
Association. The majority of FA owners respondents responses were there are no 
disadvantages. Other responses included the need for FA to produce more extension 
literature (20%) and the need for the Association to become more involved in crop 
marketing (14%).
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Table 7.34 Disadvantages identified by farms concerning obstacles to the future progress 
of the A1 Batinah Farmers’ Association.
Obstacle FA farm owners
Time involved in membership obligations 0
Cost of membership 0
Crop production restrictions 0
Insufficient FA budget 1
Distance involved in travelling to FA 
meetings 1
FA needs to do more in crop marketing 7
FA needs to produce more extension 
literature 10
FA should provide more practical training 2
FA should be involved in field testing of new 
crop varieties 1
Government support to the FA needs to be 
increased 3
No disadvantages 18
No response 9
7.6 Conclusion
The most important findings for the survey of farm owners (Table 7.35) were that FA 
farm owners tend to be younger and more educated than non-FA farm owners. FA 
farm owners give a lower rating to the quality of advice from the MAFW extension 
centres whereas non-FA farm owners are rating the quality of advice better. Because 
FA members are better educated they are more concerned about the quality of the 
advice they receive. So it appears that better educated farmers within the FA are 
giving lower rating to the quality of advice from extension centres. Pesticide sellers 
are more frequent visitors to non-FA farms than FA farms.
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Table 7.35 Summary of the results obtained from the farm owners questionnaire
Farm-specific
information
FA farms larger than non-FA farms.
Owner-specific
information
FA farm owners younger and better educated than non-FA farm owners. FA 
farm owners visit their farms more frequently than do non-FA farm owners.
Crop protection FA farms have a higher susceptibility burden as a consequence of the range of 
crops they grow. This could indicate that FA owners are less risk averse than 
non-FA farm owners. In other word they are more confident in their ability to 
grow high risk crops.
When purchasing pesticides, FA farm owners give a much higher priority to 
brand and a lower priority to cost compared to their non-FA counterparts. 
Some key informants in the first series of interviews had indicated that FA 
farm owners place a much higher emphasis on quality pesticides. FA farms 
use less prohibited pesticides than non-FA farms perhaps because the FA 
produces its own list of preferred pesticides. This has clearly emerged as an 
important issue and requires finther discussion with the Key Informants 
(Section 8.5.5)
Channels of 
knowledge diffusion
FA farm members visit the extension centres less frequently compared to non- 
FA farm owners. The FA farmers rate the advice received from the Ministry 
less highly. Although this was mentioned, almost in passing by the Key 
Informants during the first series of interviews, it is clearly an emerging issue 
that needs to be discussed in greater detail with the Key Informants (Section 
8.5.4)
They are also visited less by pesticide sellers. The quality of advice received 
from pesticide sellers is given a lower rating by FA owners than non-FA 
owners. FA farm owners are more likely to take sole responsibility for 
purchase of pesticides whereas a non-FA farmers delegate that responsibility to 
the workers.
It was surprising that such differences emerged between FA and non-FA 
owners. What appears to be happening is that policy implementation is more 
effective on FA farms than non-FA farms. Indeed, the FA itself appears to be 
usurping the extension centres in terms of the provision of extension advice. 
This was largely unexpected at the outset of the research, indeed was not raised 
by the Key Informants in the first round of discussions. It was thus considered 
so important and that it should be discussed further with key informants (see 
Section 8.5.5).
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Chapter 8. Evaluating Survey Results with Stakeholders
8.1 Introduction
The second set of interviews with seventeen key informants took place between 
December 2012 and February 2013 with the intention of asking their views regarding 
the data previously collected during the research and the interpretation of this data by 
the author (as shown in Chapters 6 and 7). For each key informant a brief verbal 
summary of the survey data was provided to accompany each question. The data 
presented verbally to the respondents was selected by the author based upon what 
seemed to him to be the major points that came out of the survey. While this does 
inevitably mean that the key informants were provided with a selection of points 
rather than all of the raw data, it was nonetheless regarded as being an important aid 
with regard to interpretation.
The second set of interview followed the same method as the first (Section 5.2) and 
the questions were formulated for the key informants according to the detailed 
responses obtained during the first semi-structured interviews and the results of the 
first and second farm based-surveys (Sections 6 and 7). The same 17 key informants 
were interviewed as had been interviewed previously (Table 5.1). The interviews 
were structured to find out the views of the key informants on the results obtained 
from the field-based surveys and what future research might be indicated. Most of the 
interviews were conducted at the respondent’s place of work and generally lasted 
between 30 to 40 minutes. The questions were developed in English and translated 
for some of the respondents into Arabic during the meetings where necessary to give 
all respondents an equal opportunity to respond. Most of the interviews were carried 
out in Arabic and were subsequently translated into English and checked again for 
completeness. Permission was requested to tape-record the interviews; all informants 
agreed to this request. The interviewer also took brief notes during each interview. 
The tape-recordings and interview notes were transcribed and annotated. Digital 
copies of the recorded interviews were saved as electronic versions.
The assumption behind this phase of the research was that the responses obtained 
from the informants provided a greater depth of interpretation of the results from the
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field-based survey. Specifically, their opinions were sought on the apparent policy 
gaps that emerged from the field work, on specific areas where existing regulations 
need to be more strongly enforced, on any potential contradictory sentiments that 
were at odds with the field results or at odds with opinions of informants from 
different sectors, and leads towards future necessary research. This was deemed to be 
important as it is possible that the author may miss important aspects of the data or its 
ramifications for policy and future research. Data analysis involved reading and re­
reading the recorded and transcribed material with a view to identifying the main 
themes emerging.
Each discussion centred around seven questions devised for the key informants but 
not provided beforehand so as to elicit spontaneous responses to the principal 
findings:
1. Through face to face interviews with 213 farm worker and farm owner 
respondents, over 1000 records of pesticide use were made. These pesticides 
contained over 80 different active ingredients, from about 50 different 
companies. About 5% of pesticide records were for illegal or restricted 
products. Do these numbers surprise you? Why?
2. How can we address pesticide use issues caused by the fact that almost all
labourers are non-Omani and many cannot read, have no education and are
very unlikely to be able to read Arabic or English to understand extension
instructions/ advisory leaflets?
3. Two potentially serious policy gaps were identified in the research. Firstly
there is no clear policy on the disposal of empty containers and secondly there 
is no clear policy on the collection and disposal of expired pesticides or 
pesticides that have become illegal. What are your comments on this?
4. Relatively few farmers in the sample reported that they used the Ministry o f 
Agriculture and Fisheries Wealth (MAFW) extension services as a source of 
information to help them decide about pesticide use. Most said that they had 
never seen any of the printed materials from MAFW that were shown to them. 
Are you surprised about this and do you think Farmer Associations are capable 
of filling this gap?
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5. It was apparent from the research that farmers who are members of the 
Farmer’s Association appear less likely to use banned and restricted pesticides 
than non-FA farmers. They are also more likely to use well known branded 
pesticides (Syngenta, Bayer, etc.) rather than me-too pesticides [me-too 
pesticides refer to off-patent active ingredients produced cheaply in 
developing countries, especially China, Egypt, Jordan and India; their quality 
has recently been brought into question (Durmusoglu et al., 2008)] compared 
with non-FA farms. Why do you think this is the case?
6. A majority of owner respondents, when asked if the FA could do more to help
agricultural development said that yes they could but that the government
needs to provide more support. Do you agree and if so what additional
support do you think could be provided?
7. Do you think that the FA is changing farmer’s attitudes to pesticides (use,
safety, brand, etc.) or is it just that it attracts farmers who already have certain 
attitudes to pesticide use, for example?
8. 2 Key informant discussions
The most directly relevant answers, points of views and constructive comments on the 
results from all key informants to each question can be summarized as follows:
8.2.1 Through face to face interviews with 213 farm worker and farm owner 
respondents, over 1000 records o f pesticides use were collected. These pesticides 
contained over 80 different active ingredients, from about 50 different companies. 
About 5% o f pesticide records were for illegal (banned) or restricted products. Do 
these numbers surprise you?
The responses from informants varied between "'yes, this information is surprising'" to 
"no, I  am not surprised". However, the majority of the informants expressed no 
surprise at the level of illegal pesticide use, saying rather that they would have 
expected higher usage. The results themselves are perhaps not surprising given 
evidence recently emerging from MEGA from two small inspections at chemical 
supply shops and some farms. These inspections found more than 5% of all 
pesticides recorded were illegal and also evidence of deliberate mislabelling. 
Secondly there is inadequate monitoring and control at the boarders by customs 
officers. Although some key informants mentioned this problem, it is an issue that
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needs fiirther work given the heavy work-load at border crossings and the lack of 
training for these personnel in detecting illegal pesticides. In the near future the 
Royal Oman Police and the Customs Department are expecting to introduce new 
scanners to detect pesticide formulations so that matches can be made with import 
documentation. This is especially true for pesticides such as methomyl, found in the 
survey, which is legal as granules but illegal as a powder.
Those expressing surprise included MECAl, MECA2 and R1 as they mentioned the 
existence of national policies, regulations and procedures at the Ministry of 
Agriculture and Fisheries Wealth and the Ministry of Environment and Climate 
Affairs as well as other relevant government authorities concerning permits and 
registration. MECA2 stated that
“I  am really surprised to hear about those illegal pesticides still 
available here in Oman. Beside our regulations, the government 
has also ratified and became party to the Rotterdam Convention to 
enforce the prior informed consent procedure and the Stockholm 
Convention on persistent organic pollutants ”.
She added that
"Such treaties guarantee that only those pesticides that can be 
safely managed will enter the country and that importation o f 
hazardous pesticides or their formulations will be controlled”.
Both MECA2 andRl mentioned the strong coordination between the MAFW and 
MECA with respect to banned and restricted pesticides as well as the role of the 
MAFW quarantine section at the national borders.
R1 stated that
"I was expecting the situation to be better now than in the 1980s 
and 1990s. We have to be careful not to think all pesticides are 
unsafe. Many pesticides are actually very safe i f  used as they 
should be, but those same pesticides can be very harmful i f  not used 
as directed”.
R1 stressed the importance of taking advantage of the financial and technical 
resources available now which were not there previously.
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The other informants who expressed no surprise at the level of illegal pesticide use 
referred, among other things, to the weak border controls. MAF3 and MAF5 talked of 
the illegal pesticides which are allegedly smuggled into the country through land 
borders.
R2 stated that:
"These illegal ones are much cheaper than the good brand 
pesticides and these pesticides are also known by labourers as 
effective ones because they have experience in using them and they 
can be brought into the country in small quantities fo r  personnel use 
so the customs will not pay attention to them
The comment of R2 that small quantities of illegal pesticides can be brought into 
Oman is not meant to suggest that use of illegal products is permitted. Here R2 is 
referring to the process by which it is possible for small vehicles to smuggle 
pesticides into Oman through what is, in effect, a very porous border and somewhat 
ineffective inspections process.
MAF6 and MAF3 talked about the recent action taken by the Ministry of Agriculture 
and Fisheries Wealth in establishing a committee comprising several members of 
government authorities in order to gather information on illegal pesticide use in the 
country. MAF6 stated that:
"The committee raised groups o f inspectors from concerned 
authorities and they raided, simultaneously in Northern and 
Southern Al-Batinah governorates, many pesticide shops suspected 
o f selling illegal pesticides and farms and they found some banned 
and expired pesticides, fertilizers and seeds
MAF6 and HI also mentioned the results of the analysis of the vegetables exported to 
the UAE that indicated residues of some banned pesticides and high residue levels of 
many other pesticides. HI was not surprised to hear that illegal pesticides comprised 
5% of the pesticides recorded in the research; he was expecting the figure to be 
higher, stating
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“7 was expecting a higher level than this and I  suspect that some o f  
the illegal pesticides were hidden from you. This may indicate that 
the Ministry o f Agriculture and Fisheries Wealth is making 
increased efforts and implementing policies better now, especially 
in terms o f making the 2006pesticide law enforceable"".
It is of course possible that this respondent was right in his assertion that some 
pesticides were hidden from the researcher. Although care was taken to reassure the 
respondents during the field survey, the fact that some may be illegal migrant workers 
in itself suggests that they would wish to hide certain products. It is also possible that 
farm owners instructed the labourers not to divulge information about farm 
operations. Furthermore, because on many farms pesticides are stored within the 
workers’ living quarters, there may have been a tendency for workers not to show 
these storage places that are in fact defined as illegal under the Pesticide Law and 
consequent Ministerial Decision and By-Law. Recent unannounced inspections of 
farms and pesticide selling companies in Al-Batinah, by government ministry 
personnel and police officers found some prohibited pesticides and some pesticides 
imported without permits (MAFW, unpublished data).
Both NUl and MAF2 wondered why farms use illegal pesticides when legal products 
are available. NUl indicated a possible reason, stating that;
"They [farmers and labourers] might be ignorant about the hazards 
o f these pesticides and the availability o f alternatives. Maybe there 
are no effective alternatives fo r  some products, or maybe the 
alternatives are much more expensive, but this should not be an 
excuse to opt fo r  banned or restricted pesticides ”.
MOHl stated that
"All these factors play a role in educating the consumers about food  
safety. We have seen a definite change in the consumers ’ attitude 
over the years. People are now more aware o f pesticides and they 
are asking more and more questions about how much pesticide was 
used".
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8.5.2 How can we address pesticide use issues caused by the fact that almost all 
labourers are non-Omani and many cannot read or many have no education and 
are very unlikely to be able to read Arabic or English to understand extension 
instructions/advisory leaflets?
Most of the informants agreed with a main finding from the survey that expatriate 
labour is one of the biggest challenges for agriculture in Oman. It was also generally 
agreed that the use of expatriate labour is seen as a serious issue in the Al-Batinah 
govemorates, especially their lack of training, their lack of education, their poor 
understanding of the Arabic language and their misuse of pesticides.
MAF5 stated that:
"The expatriate workers on the farms are using huge amounts o f  
pesticides and they do not care about the quality o f the pesticides 
being used, because the main objective o f these labourers is to get 
profit and maximize production whether they are renting farms or 
working fo r  Omani farmers. Therefore the expatriate labour is 
involved in the misuse o f  pesticides and injudicious consumption o f  
water especially on farms where Omani owners are absent most o f  
the time ”.
The majority of the informants concurred with the generally held belief that most 
expatriate workers are unqualified. They do not understand instructions for the use of 
pesticides and a majority of them do not wear personal protective equipment (PPE, 
see Section 6.7).
MAF2 stated that:
"Most o f the farmers will only show workers once how to use 
pesticides and then they leave future operations to them and do not 
follow up to see how pesticides are mixed and applied or how they 
are stored”.
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D1 stated that
"Unfortunately the situation where you see expatriate labourers not 
using pesticides in a proper way or not following safety 
requirements is very common especially on those farms which are 
not managed by the Omani owners. Omani owners who are also 
farmers are keen on visiting their farms almost every day and 
generally insist on the instructions they have provided to expatriate 
labourers being followed. You will rarely observe improper 
pesticide use on farms that belong to the Al-Batinah Farmer’s 
Association ”.
R1 stated that
"One o f the main issues is the fu ll and proper implementation o f the 
regulations concerning agriculture policy in this country and 
enforcing those regulations related to pesticide registration, use and 
application. Labourers who spray pesticides are not aware o f  the 
proper safety procedures and they only focus on pesticides as the 
only solution to kill insects and therefore increase yield. The 
majority o f them wear only normal clothes rather than overalls; 
they have no idea about using masks rather they put a handkerchief 
around their mouth. They also store their pesticides in the kitchen 
or sleeping room ”.
The majority of the informants emphasized that there needs to be a strong monitoring
programme at MAFW, coordinated with other concerned authorities.
G1 stated that
"The expatriate labourers, who do most o f the work on the farms o f 
Omani owners, come to Oman fo r a certain period o f  time to earn 
money and gain experience in agriculture, later they leave the 
country and consequently are replaced by new labourers who 
themselves have little knowledge or experience in agricultural 
operations. So the cycle continues ”.
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To address these issues with pesticides, the key informants made many suggestions 
for improvements including enhanced efforts in education and training, especially 
great emphasis on risk awareness, language issues, simplification of extension 
materials and tools, the use of alternative media and certification for pesticides 
applicators.
R1 stated that
"Training and awareness-raising o f Omani farmers is the key step 
in improving the labourer situation and thus the pesticides issue can 
be reduced. It is the responsibility o f  MAFW with other concerned 
authorities to develop their capacity ”.
MAF6 stated that
"Expatriate and Omani labourers (if any) should not be allowed to 
apply pesticides unless they have obtained certificates, accepted by 
MAFW and other relevant authorities, indicating that they are 
qualified fo r  this job. They must be certified before they start any 
mixing, preparation or application o f pesticides and fertilizers ”.
The introduction of certification for pesticide application personnel is not currently a 
priority for MAFW. However, within the next two years the Ministry is expecting to 
implement a foil pesticide registration programme and at that point it might become 
apparent that there is a need for certification of pesticide application personnel. 
Anecdotal evidence suggests that recent discussions between Ministry personnel and 
external organisations are leading towards at least the development of a training 
programme in pesticide application and safety. Whether it becomes part of national 
policy to make attendance on such a course compulsory remains to be seen.
It was also generally agreed by the majority of the key informants that the owners of 
the farms should manage their farms and not delegate decision-making to the 
labourers. MAF5, MAF6 and MAF7 also raised the issue of the Omani farmers who 
have not taken foil responsibility for their farms but rather leave day-to-day 
management to the expatriate labourers.
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MAF5 stated that
"The majority o f expatriate labourers are uneducated and untrained 
in agricultural practices in general and in the use o f pesticides, 
including safety, in particular. Their prime objective is to earn 
money and not to consider the sustainability o f the ways they 
perform their duties. Consequently farm operations are very badly 
managed. They also use excessive water fo r  irrigation. This is 
irresponsible and unsustainable. The use o f  expired presides is, 
perhaps, inevitable ”.
The majority of the key informants agreed that it is not acceptable that language be a 
barrier for communication between extension staff and expatriate labourers. They 
strongly emphasized that it must be taken into consideration by MAFW officials that 
much of the labour force cannot understand or read Arabic and consequently 
extension messages do not reach the target people.
MAF5, MAF6, R2, and HI suggested that container labels should be in Bengali or 
Urdu in addition to Arabic and English since most of the labours are more likely to be 
able to read Urdu or Bengali.
MAF6 stated that
"Many o f the expatriate labourers read Bengali. I f  some extension 
materials are prepared in their language and distributed to them 
and also i f  labels on the containers are translated into their 
language, I  am sure this will solve many problems related to 
pesticides use and application as well as general agricultural 
practices on farms in Al-Batinah ”.
MOHl, MAF7, MAF4 and HI added that MAFW should look for other innovative 
approaches for raising awareness among farmers and expatriate labourers. One 
suggestion was the development of simple, colourful leaflets with few words and 
instructions in Urdu, Bengali and Hindi besides Arabic and English. Most of the 
informants indicted that if these other approaches were to be adopted by MAFW, then
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proper information and knowledge will not only be transferred to labourers but also 
among the labourers themselves.
MAFW7 stated that
"Other media facilities should be used such as a weekly page 
allocated fo r  MAFW news in newspapers or the Ministry should 
develop separate basic newsletters issued fo r  farmers and the 
labourer community in their languages. It should include 
information about pesticides in general and safety procedures in 
particular. Other media outlets such as radio, TV and mobile phone 
messages in the labourers ’ language should be utilized”.
R1 stated that
"Pesticide applications should be performed by specialized crop 
protection companies under contract with the farmer. Alternatively, 
the Farmer’s Association could establish a team o f trained and 
certified sprayers who could then be contracted out to other farms ”.
HI stated that
"Expatriates under contract could be employed in extension centres 
to communicate with the labourer community in Bengali, Urdu or 
Hindi. This type o f approach should be a clear policy statement, not 
merely guidelines without supporting policy and legislation ”.
The majority of the key informants indicated that much of the expatriate labour force 
is uneducated and untrained, unaware of pesticide risks and safety procedures, 
especially in terms of understanding information and instructions on the labels of 
pesticides containers. The problem here is that the priority for most farm owners is to 
hire labourers at the lowest possible cost. This is perhaps the reason why the majority 
of labourers are now from Bangladesh rather than India as was the case 10 years ago. 
Labour from Bangladesh is effectively cheaper than that from India. It follows that 
cheaper labour tends to be less educated labour. Section 6.2 indicates the true level of 
the educational status of much of the expatriate agricultural labour in Oman. 
However, the field survey results did indicate that FA owners actually place a
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premium on better educated workers, at least those workers with some level of 
supervisory responsibility.
HI said that
"We at the Al-Batinah Farmers Association do our best to get 
workers who have some education or at least who can read English, 
therefore you will see that on a majority o f Association farms the 
expatriate labourers especially the foremen, are educated at least to 
grade. I  emphasise this because I  noticed that educated 
labourers (at least up to 6^  ^ grade) are more concerned about 
pesticide use including the health impact o f pesticides. They also 
understand concepts such as the safety period fo r  application o f  
pesticides prior to harvest. So i f  we at least have a foreman with 
some level o f education that will help a lot. In contrast, uneducated 
labourers are less likely to follow exactly what you tell them and 
make many mistakes ”.
The comments of HI are a reflection of the survey results. FA farms do indeed 
employ labourers with higher average levels of education (Section 6.2). However, 
although the results of discussions with key informants appear to indicate that 
membership of the FA appears to change owner attitudes, further research would be 
required to determine the extent of attitude change within the labourer community on 
FA and non-FA farms. The results from the first survey do indicate that the attitudes 
of FA labourers are closer to FA owners than to non-FA labourers (Section 6.6)
8.5.3 Two potentially serious policy gaps were identified. Firstly there is no clear 
policy on the disposal o f  empty containers and secondly there is no clear policy on 
the collection and disposal o f  expired pesticides or pesticides that have become 
illegal. What are your comments?
Twelve informants talked about gaps in policy concerning proper management of 
hazardous waste. Many indicated that there are no facilities available in the country 
concerning proper incineration of hazardous waste and neither do properly designed 
and engineered landfill sites exist. They also mentioned that awareness campaigns 
and programmes about hazardous waste should be organised by the concerned
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authorities after regulatory fi*ameworks have been established. The majority of the 
informants also talked about the old and big issue of expired or obsolete pesticides in 
the country. There is still no inventory or exact record of the amount or type of waste 
within the country.
MOHl stated that
"The issue o f  clear and proper procedures on disposal o f  empty 
pesticide containers was not referred to clearly in either the 
Pesticide Law o f MAFW or in the Environment Law o f MECA.
There are no rules on the reuse o f  empty pesticide containers and 
expired pesticides. Empty pesticides containers and expired or 
obsolete pesticides are considered as hazardous waste so they might 
affect the health o f people and the environment especially. This is 
especially true fo r  expatriate workers on farms where there is little 
awareness o f  the hazards that these pesticides might pose ”.
It appears that this key informant is mistaken about the reuse of empty containers and 
expired pesticides. In fact Ministerial Decision 41/12 states in Appendix 8 that 
"Empty containers are not allowed to be used". Similarly, Article 60 of the Bylaw 
states that "companies and establishments dealing with pesticides coordinate with 
concerned authorities and relevant authorities fo r  disposing o f expired pesticides or 
those pesticides being withdrawn from markets or their empty containers at the 
expense o f the establishment or company"".
Similarly, FI stated that
"I think the responsibility rests on MECA, MAFW and Regional 
Municipalities, and o f course Oman Environmental Services 
Holding Company (OESHC). OESHC has got the biggest 
responsibility; their duty is to take care o f  this issue by establishing 
proper incinerators and properly designed and engineered landfill 
in the country. At present Oman has many scattered yards where 
everything gets mixed and dumped into these allocated areas.
There are different types o f waste including glass, empty plastic 
pesticide containers, plastics bags, aluminium cans and food waste.
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All type o f wastes are mixed, there is no sorting. Many labourers 
are not trained in the correct way o f washing and disposing o f 
pesticide containers
The Oman Environmental Services Holding Company (be'ah) was officially 
established in July 2007 based on the recommendations of the National Solid 
Waste Management Strategy Report commissioned by the Ministry of 
National Economy. Be'ab’s legal status was granted on 8 August 2009 
through a Royal Decree No. 46/2009. It is responsible to streamline and 
privatise the waste management across the country, promotes the concept of 
integrated management of all solid wastes, including, but not limited to, 
municipal solid waste, medical waste, sewage sludge and industrial waste 
and it operates and maintains waste infrastructure while ensuring 
environmental regulatory compliance.
MECA2 stated that
“Oman is party to the Basel Convention on the Control o f 
Trasnhoundary Movement o f  Hazardous Waste and its Disposal 
[requiring that hazardous and other waste is managed and disposed 
of in an environmentally sound manner as close as possible to its 
place of generation] and this could he used to control and regulate 
our hazardous and other waste. Even i f  there is sorting o f waste, 
the problem is that ultimately everything gets mixed up in the dump 
yards and from time to time we hear about fires at these places.
What is needed is proper integrated waste management in Oman ”.
With regard to the issue of expired or obsolete pesticides, MAFWl, MAFW2, 
MAFW3 and MAFW6 stated that there is an agreement between MAFW and the 
Food and Agriculture Organisation of the United Nations (FAG) on the best way to 
dispose of expired or obsolete pesticides. The Sultanate of Oman has some 
experience in working with F AO in the field of plant protection through previous and 
ongoing projects at national and regional levels, such as Project UTF/OMA/007/OMA 
for the disposal of obsolete pesticides was signed in May 2012 to eliminate a quantity 
of 28 tonnes of obsolete stocks and associated wastes. They also mentioned that this
201
issue needs to be raised with the extension centres and it should feature in their 
outreach programmes.
MAFW6 stated that
“So far MAFW has requested from local companies specifications 
and technical details o f small incinerators and I  am assuring you 
that this matter now is under serious consideration by the Ministry 
and we are hoping that the issue o f  obsolete pesticides will be 
resolved soon
MAFW3 stated that
“This issue must be a priority on the government’s agenda and must 
not be delayed because this type o f waste is dangerous and as you 
know many labourers may have no idea about the impact o f  burning 
empty pesticide containers and mixing expired pesticides with soil 
or manure
The key informant discussions confirm the gap in existing policy concerning the 
disposal of empty containers. Manufacturing companies are clearly obliged to 
“dispose o f empty plastic containers, after washing and cutting, by putting them in the 
bins allocated fo r  the collection o f  hazardous waste” (Pesticides Bylaw Article 60). 
Subsequent treatment or further disposal is undefined. In the case of farm disposal, 
Appendix 8 of the Pesticides Bylaw states “All pesticide empty containers should be 
disposed at the locations allocated by the relevant authorities, away from the sources 
o f water or sanitary drainage networks'”. However, the relevant authorities are not 
clearly identified nor appropriate locations allocated.
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8.5,4 Relatively few farmers use the Ministry o f Agriculture and Fisheries Wealth 
extension services as a source o f  information to help them decide about pesticide 
use. Most said that they had never seen any o f the printed materials from MAFW  
shown to them. Are you surprised about this and do you think Farmers* 
Associations are capable o f filling this gap?
The majority of the informants were not surprised about this issue and they talked in 
detail about the constraints faced by the extension centres at MAFW. They 
mentioned the small number of technicians in these centres and as a consequence 
extension staff are unable to visit all agricultural holdings in the areas they oversee. 
The scarcity of training programmes for staff and farmers was also mentioned as was 
the lack of information available for farmers, resulting in farmers losing confidence in 
the service.
MAFW2 stated that
“There is a professional inadequacy in the agricultural extension 
centres and limited financial resources available to MAFW. The 
existing extension efforts are ineffective but then what can be done 
by one plant protection engineer fo r  these extensive agricultural 
lands o f Northern and Southern Al-Batinah? Recently the Ministry 
has taken this issue very seriously and I  am confident that there will 
be some big improvements in the existing extension departments all 
around the country. We are hoping that the agricultural sector will 
receive more resources and I  can assure you that there are some 
positive signs o f this improvement, especially an increase in the 
budget”.
The key informant here is alluding to the fact that agriculture has recently (2010) been 
allocated an increased budget. This is a consequence of direct instructions from His 
Majesty the Sultan, given in 2007 and 2009, to raise the profile of the agricultural 
sector in Oman by conducting a national symposium to assess the status of agriculture 
in the country and to identify necessary improvements. The direct result of this was 
an increase in the budget for agriculture from 10 million Oman Rials (26 million US 
dollars) in 2006 to 60 million Rials (156 Million US dollars) in 2010. It remains to be
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seen whether this increased budget is, at least in part, directed towards enhanced 
extension service capabilities. This needs to be evaluated in a future research 
programme.
MAFW5, MAFW4, MAFWl and MAFW2 each stated that extension personnel target 
only the types of the farmers who they know are available in their farms most of the 
time (full-time managers), and who are more keen to participate in workshops and 
symposiums organised by MAFW extension offices. They also indicated that most of 
these farmers try to produce crops with minimal pesticide use and maintain their 
agriculture land in good condition.
R2 stated that
“MAFW extension personnel come to the extension centres or 
offices immediately after graduation from institutes or universities 
and they become Directors or Heads o f  Sections and they then 
perform mainly administrative duties, they do not go out to see what 
is going on in the fie ld  so their practical knowledge becomes 
limited”.
FI, G1 and R2 stated that new graduates may have not been exposed to any practical 
training in the field and many of them have not even seen the real situation of the 
farms in Oman. This is true for agricultural students graduating from Sultan Qaboos 
University where student numbers have increased beyond the capacity of the 
infrastructure to provide appropriate practical training. At the University student 
numbers have increased three-fold since 2000, but infrastructure has remained 
unchanged (College of Agricultural and Marine Sciences Annual Report, 2012). 
Furthermore there are also problems with the graduates themselves. The willingness 
of many graduates to work in the field is diminished compared to recent years. This 
may be a consequence of employees seeking an “easy option”. However, such 
anecdotal evidence requires further robust examination.
MAFW3 stated that
“The limited resources and the fact that newly graduated employees 
do mostly administrative work has paralyzed the extension services
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and made them less useful especially as most o f the extension 
departments lack both protection and extension engineers
R1 stated that
‘75 years ago there used to be some good experts at the extension 
centres who came from other Arab countries. These experts used to 
translate and simplify recommendations from annual reports which 
were produced by the agriculture research centre. After rewriting 
scientific information in a simple way they transferred this 
information to the farmers. However, when those people left the 
country no replacements were appointed”.
This loss of expertise is, in part, a consequence of budgetary constraints and partly a 
result of the drive to ‘Omanize’ positions within Ministries.
A majority of informants raised the issue of the lack of easy access to technical 
information by extension office staff, difficulty in obtaining technical information 
from MAFW sources by farmers and a communication gap between the Ministry and 
the farmers in terms of implementing the existing rules and regulations, especially for 
banned and restricted pesticides.
HI stated that
“There is poor communication between MAFW departments and 
extension offices in Wilaya. When the Plant Protection Department 
at the Ministry’s head office issues a permit fo r  a certain pesticide 
to enter the country fo r  the first time, this Department should 
provide the extension staff in Wilaya with complete information and 
detailed specifications fo r  this product before the importing 
company brings it into Oman. The real situation is not like this.
What happens is that the permitted or allowed pesticide gets into the 
country and extension engineers at the extension department do not 
know about it. During visits o f extension staff to farms they see this 
pesticide. They might also see this product in the pesticide shops. 
Extension personnel are disadvantaged as they appear to be the last
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ones to know about this pesticide. The extension staff should be 
able to answer any questions related to the type o f  pesticides and 
any disease on crops or any abnormal observation that farmers 
might encounter on their farms. Unfortunately we as farmers face 
difficulties in getting the right answers on a timely basis from them.
So I  think the whole situation needs to be re-evaluated and new 
strategies have to be in place fo r  the agriculture sector”
F2 stated that
“The extension staff’s knowledge and practical experience is much 
behind the farm er’s knowledge especially those farmers who work 
and mange their farms by themselves rather than keeping everything 
in the hands o f labourers, therefore they [the extension staff] should 
update their knowledge and be confident to transfer information to 
farmers ”.
G1 stated that
“I f  the ministry really wants to improve the extension departments it 
must feed  them with enough qualified plant protection engineers 
and plant pathologists and make sure that their knowledge and 
information is up to date and more advanced than farmers’ 
knowledge. These days the availability o f knowledge is much easier 
because o f  information technology, therefore the printed materials 
could be very simple and they should be distributed to farmers 
faster”.
D1 pointed out the importance of reducing the number of extension centres in the Al-
Batinah governorates. He stated that
“Since Al-Batinah is one o f the largest agricultural areas in Oman, 
there should be two big extension centres in the governorate o f  Al- 
Batinah, one in North and the other in the South rather than having 
12 centres scattered in each Wilaya. These centres should be 
provided with sufficient, well trained and qualified agricultural 
engineers as well as laboratories and other necessary facilities.
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The centres also should he provided with a demonstration model 
farm where the agricultural engineers perform practical training 
and tests fo r  farmers. These main centres should also be 
constructed in other governorates o f the Sultanate and by doing so 
the government might save money by focusing on only few  [state of 
the art] centres ”.
HI stated that
“Recently farmers faced a new fungal disease which affected large 
areas o f  tomato. This crop is considered one o f our strategic crops 
and farmers panicked about what to do. I  contacted the research 
centre o f  MAFW and they formed a group o f engineers who 
immediately visited those affected farms and suggested actions to 
take but, unfortunately, it was too late. What I  wanted to say is that 
i f  the extension departments have got sufficient agricultural 
engineers who would have visited those farms on a regular bases 
they would have discovered these types o f diseases earlier and 
suggested good actions which might have saved farmers cost and
MAFW5, R l, R2 and MAFW6 mentioned the issue of large scientific reports which 
are published annually in English by the MAFW research centre and they said that 
those publications are not effective because they are only published in English and 
they contain lots of studies and activities performed by the research centre which 
itself is fine but they should also consider transferring knowledge and information to 
extension people and therefore to farmers.
Specifically, R2 stated that
“Those reports are intended fo r  certain educated people and fo r  
international publication and therefore they are not easy to read 
and understand by non-scientists. They serve no purpose in 
enhancing interaction between the research centre and those 
beyond its walls ”.
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In order for those large scientific reports published by the research centre to be 
effective and reach a larger number of people, MAF7, FI and MAFW3 suggested that 
reports be summarized with recommendations in simple Arabic language and 
distributed to extension centres. The extension staff can translate information from 
those reports into simple Arabic guidelines and advice so that farmers can understand 
and implement easily. They also suggested conducting an annual assessment of the 
effectiveness of the reports. Possible reasons why this isn’t currently being done are 
not clear. However, this input from MAF7, a senior consultant within MAFW might 
indicate that such an initiative could readily be adopted in future.
MAFWl stated that
“The Ministry is intending to simplify their reports and make them 
available to a wider sector o f people whether at MAFW or 
elsewhere
A majority of key informants stated that the Al-Batinah Farmers Association (FA) 
could play an important rule by spreading knowledge and information to farmers.
MAFW5 stated that
“Although the Farmers Association has some financial problems, I  
think they are capable o f taking this responsibility fo r  many 
reasons. First they are fu ll time farmers, second they have strong 
commitment, connection and attraction with their farms, and thirdly 
the head o f the association as well as some key member farmers 
have got experience and good practical knowledge about 
agriculture and they are capable o f  transferring information and 
knowledge whether related to banned pesticides and other plant 
protection products or any other necessary information to other 
members who will also do their part in telling many other farmers ”.
MAFW4, D1 and MAFW6 suggested that in order for the Al-Batinah Farmers 
Association to be known to other farmers and to attract members more widely around 
the country, they have to do more to make themselves known to other Wilaya. Since
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they produce good quality products and export their products to some developed 
countries, they could tell others about their activities.
8.5,5 FA farmers are less likely to use banned and restricted pesticides than non-FA 
farmers. They are also more likely to use well known branded pesticides (Syngenta, 
Bayer, etc.) other than me-too pesticides compared to non-FA farms. Why do you 
think this is?
The majority of the informants stated that members of Al-Batinah Farmers 
Association are most concerned about marketing their products more effectively and 
especially approaching foreign markets in some developed countries in particular.
HI stated that
“Beside our good success in approaching neighbouring countries 
especially the United Arab Emirate, one o f  our main aims is to 
export our products to more developed countries and these 
countries have got very high standards fo r  pesticide residues. We 
as the Board o f the Association took this chance to raise the level o f  
our products as high as we could to meet these standards. So I  have 
made strong efforts to convince members o f the Association that in 
order to export products to more developed countries we have to 
comply with their standards by using certain types o f pesticides and 
following instructions fo r  preparation and use very carefully”.
MAFWl stated that
“I  believe that crops which are produced by the Association fo r  
export to Japan or some developed countries are not marketed 
locally because the cost o f  production is high especially in terms o f  
permitted and good quality pesticides and specific packing and 
packaging before shipping”.
MAFW5, MAFW3 and MAFW6 stated that many Association products and products 
from non-FA farms are exported to the UAE where imports are now routinely tested
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for residues They had not heard of any products from FA farms that had been denied 
excess to UAE markets.
HI stated that
“All products marketed locally and produced by Association farms 
are exactly the same as those intended fo r  export whether to 
developed countries or to our neighbours. Our principles and moral 
obligations make us committed to provide our citizens and residents 
o f this country with clean and good quality agricultural products ”.
A majority of the informants stated that the farmers of the Al-Batinah Farmers’ 
Association can acquire their agricultural materials much more cheaply, make better 
production plans, explore new markets and represent their views to state bodies. They 
also emphasized the importance of these associations in promoting peer to peer 
learning and sharing the latest knowledge and information. Some farmers are very 
knowledgeable and they provide free training in practical matters such as showing 
labourers the correct way of spraying and giving advice about banned pesticides. All 
of them stated that these types of associations should spread throughout all of Oman 
to bridge the communication gap between members of the associations and other 
farmers in order to facilitate the transfer of information and knowledge within the 
farming community in Oman.
Similarly MAFW5 stated that
“The Al-Batinah Farmers’ Association is a vehicle to transfer 
information and knowledge. It works as a communication channel 
between the extension offices and farmers and labourers. In other 
words we consider communication between farmers through the 
association easier and more effective ”.
MAFW5 and MAFW3 stated that some members of the Association bring practical 
ideas and suggestions to the MAFW extension offices as well as to the MAFW 
Research Centre and share with the Ministry staff their opinions.
Rl stated that
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‘7  suggest that the Association farmers should work in parallel with 
the Ministry extension staff and at the same time members o f  the 
Association should not look at the extension staff with hostility, 
coming to findfault, rather as a source o f  assistance”.
HI stated that
“As members o f  the Association we are very keen to leam and share 
knowledge and information with each other and with extension staff.
We know that some extension staff have got university level 
education or similar, that is good and it is required that the Ministry 
employ those with good qualifications. However, as farmers we 
have important practical knowledge based on long experience in the 
field  and we emphasize the importance o f the spread o f knowledge 
among ourselves. I f  we could exchange information between 
MAFW staff and farmers then the results will be even better fo r  the 
agricultural sector”.
In reality there is some evidence for the upward movement of knowledge as well as 
the top down process. For example, FA member involvement in MAFW committees, 
involvement in itineraries of visiting officials to Oman and travel for training 
placements overseas by some FA members at MAFW expense. The effectiveness of 
these actions has, however, not been determined. HI alludes to these actions in 
Section 8.5.6.
MAEW7 and R2 stated that government officials should have strong convictions 
about the role the Association has played in improving the agricultural sector in 
Oman. They also added that members of the Association have got their future vision 
clear which is to produce good quality crops and they make sure not to use banned 
pesticides and by doing this they are able to market their products internally and 
export them to developed country markets.
MAFW6 stated that
“Most o f the members o f the Association avoid illegal pesticides 
because they obey the law o f MAFW and they are aware that illegal
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pesticides are not safe and harmful to their health and the 
environment, so members o f the Association communicate this 
information among themselves and make sure that labourers on 
their farms follow instructions exactly, especially with respect to 
safety procedures
MAFW5 stated that
“Association farmers share all information related to pesticides and 
safety among themselves and also with other non-member farmers 
and they try to be in contact with MAFW to get updates about the 
list o f restricted and banned pesticides
The positive view in which the FA is held by MAFW is reflected in the inclusion of 
FA members in Ministry committees, as described above. A consequence of this type 
of interaction has been the production of the FA pesticides list which was drawn up 
with reference to the MAFW list of banned and restricted products.
HI stated that
“We commit members o f the Association to deal only with certain 
types o f good quality pesticides which are produced by well known 
international companies such as Syngenta, Bayer, DuPont, etc. So 
we make sure that they buy those pesticides which are on the list we 
produce every season (Appendix 1). We know that these chemicals 
are patent protected and so the quality is more likely to be good.
We tell members that i f  you use good brand pesticides you will 
spray once and probably get good results. I f  you use generic 
pesticides and spray several times you might not get good results.
We produce two lists o f pesticides; one list contains detailed 
information about all type o f  pesticides and quantities to be used 
whether in the open fie ld  or in the greenhouse. The other list 
contains names o f pesticides and fertilizers and is given to the 
pesticides selling companies. We tell members about the list o f  
banned and restricted pesticides issued by the concerned ministries
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and we try to make sure that all Association members avoid 
products on the banned list.
MAFW2 stated that
“Some chemicals are banned because they appear on lists appended 
to international conventions that Oman has signed. We are 
committed at a national level to comply with these international 
policies ”.
MOHl stated that
“Some pesticides made in developed countries are produced only 
fo r  export to developing countries like ours. We need to be careful 
and make sure those international conventions are fully 
implemented in our country ”.
HI stated that
“So many types o f pesticides imported from some countries are not 
good quality. It is important that these pesticides are tested fo r  
purity. We tell farmers to avoid buying more pesticide than they 
need, he will save money by using less quantity o f pesticides. When 
a new pesticide has been permitted to enter the country we meet 
with experts from the manufacturing company to obtain technical 
details o f this new product, how it should be used and all safety 
requirements ”.
MAFW5, MAFW6 and MAFW7 stated that many members of the Association are
careful to keep their pesticides locked in specified storage areas rather than in the
labourer’s sleeping rooms, keeping the storage keys with themselves.
R2 stated that
“One Association member told me that he and many other fellow  
members do not allow representatives o f the pesticides companies to 
come and visit farms without prior approval and tell labourers not 
to allow any pesticide sellers to enter the farm ”.
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R2 continued that FA members are specifically concerned about pesticide quality and 
so deal only with selected companies with a proven track-record of providing quality 
products.
FI and R2 stated that government officials should be careful when monitoring and 
inspecting pesticide shops to ensure no expired stock is available for purchase or is re­
packaged.
MAFW5 stated that
“Although the pesticides from well known brands are much more 
expensive than less well known brands, most members o f the 
Association are keen to buy and use well known branded pesticides
MAFW6 MAFW4 stated that many pesticide companies especially in developing 
countries produce pesticides which are not protected by patent and may be of dubious 
quality. These pesticides are now flooding the market because they are cheap but 
they may not contain the stated percentage of active ingredient and may contain 
impurities.
HI stated that
“There is no compromise in terms o f  the type o f  pesticides we buy 
as members o f  the Association. We tell members about the 
importance o f using different types o f pesticides and not to focus 
only on one type in order to avoid resistance that might be 
developed by insects ”.
MAFW2, MAFW3 and MAFW6 stated that Farmers Association products are 
exported to Japan. The importers will not accept anything unless it is compatible with 
their specifications and standards. Non-members of the Farmers Association are less 
likely to care about standards since they only look for short term profit, marketing 
their products internally in Oman with no monitoring of the quality of products.
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Some informants stated that the Farmers Association must also market good crop 
products internally to the same standard as those exported to Japan and other western 
countries. MAFW should develop a system to assist marketing of products by putting 
quality-assured stamps on products. Some informants suggested establishing a 
national authority for food monitoring which should be responsible for analysis of 
residue and impurities. One of the informants, MOHl, suggested that the government 
should be strict in not allowing crops produced by non-member farmers to be 
marketed locally unless they are confirmed free of any residues. Although how this 
could be achieved is unclear. This informant stated that two types of interventions 
could help in reducing the use of pesticides. Passive interventions include awareness 
campaigns and training. Active interventions include legislation and enforcement of 
legislation.
8.5,6 A majority o f owner respondents, when asked i f  the FA could do more to 
support agriculture, said that yes they could but that the government needs to 
provide more support. Do you agree and i f  so what additional support could be 
provided?
All informants agreed that the government should give further support to the Farmer 
Association, since it is reducing the burden on the government by doing the work of 
the extension service, especially with regard to training farmers and raising awareness 
about pesticides, safety and regulations concerning banned and restricted pesticides. 
They said that the type of support need not necessarily be financial, direct to the 
Association. The government should encourage the establishment of more 
associations in other governorates in the country.
NUl stated that
“Government support could he by attaching experts in production, 
extension, protection and marketing to the Association fo r  some 
years by giving them salaries until the Association gets bigger and 
is able to support their salaries. These engineers can provide the 
latest information and knowledge and awareness in pesticide use, 
safety and application. In other countries farmers themselves make 
annual contracts with experts who come to their farms and provide
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knowledge and information. This is more difficult in Oman because 
o f the small farm size. That is why it is necessary to come together 
under farmer associations to make sustainable investments instead 
o f remaining as individual farmers ”.
Some informants stressed the importance of this sector in creating job opportunities 
for Omani nationals. They suggested that the government should include the issue of 
employment in its comprehensive strategy. MAFWl, MAFW7, MAFW4 and 
MAFW5 suggested that the government could provide infrastructure support as well 
as consultancy support during the early stages of Association growth.
HI stated that
“The government could firstly provide land and assistance in 
constructing an Association building (infrastructure support).
Secondly, it could provide sorting, storage and packing units plus 
support fo r  transportation. MAFW could facilitate marketing by 
inviting international experts and conducting workshops fo r  FA 
members to benefit from expertise. MAFW might also mark 
Association products as an indication that they are approved by 
MAFW. The government could also support travel costs fo r  
members to visit research and marketing centres in Europe and 
elsewhere ”.
This is clearly in part, wishful thinking by the FA. It is not clear how this could be 
implemented in practice without discriminating against some sectors of the farming 
community.
MAFW2, MAFW3 and D1 stated that if the government were to give the associations 
this kind of support to assist start-up, then after some time the strengthened 
associations would be net contributors to the national economy.
HI stated that
“Look at the major changes the Al-Batinah Association has already 
brought by raising the profile o f the agricultural sector with
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decision makers by active participation in national symposiums 
organised by the government but originating from the Sultan’s 
demandfor improvements in agriculture. ”
MAFWl stated that
“The government has provided support to the Association by 
granting it recognition similar to that afforded to NGOs even 
though they are a profit-making organization. ”
MAFWl, MAFW3 and MAFW5 stated that whenever MAFW invites international 
experts to the country, these experts visit Association farms and meet Association 
personnel. They also added that Association farmers have been involved in 
workshops and meetings arranged by MAFW.
HI stated that
“These types o f visits by international experts are a clear indication 
that we are doing things the right way. We have assisted the 
government by transferring knowledge and information to farmers in 
the country. Members have, themselves, travelled locally in the 
country to convince other farmers to establish associations in other 
governorates. ”
MAFW3 stated that
“The Association should have a strong foundation and have 
sufficient financial resources to sustain itself. Since membership 
fees are only US$25 per hectare, the Association has very limited 
financial resources -  insufficient to grow as it should. Other 
associations will emerge and yet the government cannot support 
them all. They need to develop an alternative mechanism to sustain 
themselves. In India farmer cooperatives share knowledge and 
practical support. Farmers benefit through loans to establish 
processing plants. ”
HI stated that
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“The membership fee  is not sufficient fo r  the implementation o f  
Association plans to provide good services and technical support 
fo r  its members. Last year we started taking 7% from sales as a 
levy. Farmers will benefit from this revenue. In future we are going 
to introduce cooperative insurance to protect farmers in case o f  
accidents or crop failures. ”
8.5.7 Do you think that the FA is changing farmeFs attitudes to pesticides (use, 
safety, brand, etc.) or is it just that it attracts farmers who already have that 
attitude?
The majority of the informants stated that they felt the Association has definitely 
changed the attitudes of most of its members since they had joined although no direct 
evidence of this was presented. They also believed that the Association does attract 
members who already are good farmers and practice farming in a more professional 
way. Most informants stated that they felt that most farmers who join the Association 
have a heightened awareness of environmental issues.
MAFW5 stated
“I  have attended several meetings with members o f the Al-Batinah 
Farmers Association and have generally been interacting with them 
since their establishment. The Association has got certain policies, 
rules, procedures and future objectives members have to agree to, 
so their attitudes change accordingly especially in terms o f pesticide 
procurement and the use o f  proper application methods so that 
residues stay within tolerable limits. As staff o f MAFW we knew 
many o f these farmers before the Association was formed so we can 
tell how these people have changed fo r  the better, especially when it 
comes to pesticide usage and generally improved agricultural 
practices. ”
MAFWl, MAFW2 and MAFW4 stated that some members of the Association have 
travelled abroad with MAFW staff on official trips in order to obtain training and 
expand their knowledge so they can share it with their fellow members.
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MAF3 stated that
“I  assure you that before farmers joined the Association, their level 
o f pesticide awareness in terms o f legality and hazards was almost 
nothing. I  heard these things from members themselves, so they are 
much more advanced now in selecting brands and they are much 
more cautious on health and safety aspects than non-member 
farmers. ”
Evidence obtained during the current research suggests that there are clear differences 
in pesticide related behaviour between FA members and non-members (Section 6). 
However, the field-based survey does not provide clear evidence for a change in 
behaviour induced by membership. Nonetheless, the fact that FA production is very 
much export oriented (Section 3) and therefore demands extremely low residue levels 
is an indication that behaviour has changed, albeit perhaps, motivated by profit.
MAFW7 stated that
“Farmers leam from each other much faster and easier than they 
leam from MAFW extension engineers, so farmer to farmer 
information exchange is more effective. ”
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8.5.8 Conclusion
A summary of the main points to emerge from the respondents answers to the 
questions have been set out as Table 8.1.
Table 8.1 Summary of principle issues identified by Key Informants during the second 
series of interviews
Questions Key Points
Over 1000 records of pesticide use were 
made. These pesticides contained over 80 
different active ingredients, from about 50 
different companies. About 5% of pesticide 
records were for illegal or restricted 
products. Do these numbers surprise you?
Little surprise at these figures, primarily because 
of improper control at borders and inadequate 
enforcement of policies and regulations.
How can we address pesticide use issues 
caused by the fact that almost all labourers 
are non-Omani and many cannot read or 
many have no education and are very 
unlikely to be able to read Arabic or English 
to understand extension instructions/ 
advisory leaflets?
Majority of expatriate labourers do not wear 
personal protective equipment.
Using labourers’ language (Urdu and Bengali) to 
raise the awareness level among expatriate 
labourers is necessary.
Labels on containers should be in their 
languages.
Using media as a tool to deliver extension 
messages to farmers in languages other than 
Arabic.
Two potentially serious policy gaps were 
identified. Firstly there is no clear policy on 
the disposal of empty containers and 
secondly there is no clear policy on the 
collection and disposal of expired pesticides 
or pesticides that have become illegal. What 
are your comments?
Hazardous waste is a serious health and 
environmental issue.
There should be clear policy on empty pesticide 
containers and obsolete and expired pesticide and 
it is the responsibihty of both Ministry of 
Environment and Climate Affairs (MEGA) and 
Ministry of Agriculture and Fisheries Wealth 
(MAF\^.
There are no facilities to treat hazardous waste in 
the country and no properly engineered landfill.
Relatively few farmers use the MAFW 
extension services as a source of information 
to help them decide about pesticide use. Most 
said that they had never seen any of the 
printed materials from MAFW shown to 
them. Are you surprised about this and do 
you think Farmer Associations are capable of 
filling this gap?
Extension Offices are seriously under-staffed, 
have poor pre-service education and inadequate 
in-service training. There are budget constraints 
and there is weak coordination between 
extension, research and farmers.
Farmers who are members of the Farmer’s 
Association appear less likely to use banned 
and restricted pesticides than non-FA 
farmers. They are also more likely to use well 
known branded pesticides (Syngenta, Bayer, 
etc.) rather than me-too pesticides, compared 
to non-FA farms. Why do you think this is?
A priority target for FA farmers is export to 
foreign markets; this encourages them to use 
legal pesticides and well established brands.
A majority of owner respondents, when FA is doing what it can to help the agriculture
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asked if  the FA could do more to help 
agricultural development said that yes they 
could but that the government needs to 
provide more support. Do you agree and if  so 
what additional support could be provided?
Do you think that the FA is changing 
farmer’s attitudes to pesticides (use, safety, 
brand, etc.) or is it just that it attracts farmers 
who already have that attitude?____________
sector by undertaking a lot of agricultural 
extension effort.
Government should provide them with necessary 
infrastructure and temporary expertise.
FA’s main aim is to export its products therefore 
maintaining good agriculture practice is a must.
The main points that came out of the field survey certainly chimed with the key 
informants and while there were some surprises there was also much agreement.
The research as a whole was designed to help develop a potential road map for future 
research and explore the potential future development of agriculture in Oman. The 
responses obtained from the informants provided a clearer picture of the existing 
issues related to agriculture and the environment in Oman.
The majority of key informants were not surprised that 5% of the pesticides recorded 
in the field survey were illegal. Indeed if anything a number of respondents thought 
that this figure was too small, and maybe there was an issue with some of the 
pesticides being kept away from the sight of the researcher. This is an interesting 
point and suggests that with future research there is a need to triangulate statements 
with observation, including an effort to try and get into places not shown to the 
researcher. Others who were surprised referred to existing national and international 
policies, regulations and agreements within both MECA and MAFW and in particular 
those related to registration of industrial chemicals and pesticides. The majority of 
respondents attributed the main cause of illegal pesticide use to improper or 
incomplete implementation and enforcement of policies and regulations and 
specifically to inadequate monitoring and inspection programmes. When policies and 
regulations are enforced the relevant authorities will report many cases of violations 
of regulations. But what is limiting this enforcement? Some informants offered 
reasons behind the use of illegal pesticides. These included cost, efficacy and 
familiarity. Smuggled pesticides find their ways into many farms and this action 
eventually leads to high residues of banned substances on crops. Oman has a long 
coast line and land borders and it is difficult to police them thoroughly.
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The MAFW are attempting to restrict agro-chemical supply companies from 
importing chemicals under the provisions of the 2006 Pesticides Law. However, the 
interviews reported here also suggest that they need to invest time and money into 
educating farmers so that these farmers have clear information about which chemicals 
to use. Farmers ultimately create the demand for agro-chemicals. If farmers are not 
aware of the dangers of particular chemicals, even if they are banned by MAFW, they 
will continue to search for a supply source. This risks creating a black market. The 
key informants appear to confirm the existence of this sub-economy in Oman at the 
moment. Such chemicals are unsafe, unregulated and their continued use ultimately 
creates bad relations between farmers and the government.
The use of the expatriate labour force appears to be one of the biggest challenges 
currently facing agriculture in Oman. The survey data appears to confirm the 
anecdotal evidence from key informants that large sections of this labour force are 
poorly educated and trained and their level of awareness concerning pesticides use 
and safety is poor; many do not understand the Arabic language. The key informants 
consistently urged MAFW to put a heavy emphasis on raising the awareness levels of 
the farmers and labourers with regard to pesticide use and safety procedures. The use 
of the labourers’ own languages in facilitating improvements is essential in delivering 
the message to the farming community.
The policy gaps related to the disposal of empty pesticide containers and the use of 
expired pesticides were fully explored. It became clear that there is an urgent need for 
issuing updating regulations and the implementation of national policies and 
International agreements.
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Chapter 9. Discussion and Conclusions
9.1 Approach taken in the research
During the early part of this study some questions were derived along with working 
'hypotheses’ as to the prevailing position in Oman based upon the researchers own 
experiences and the limited literature that exists. These were:
6. What are the vectors for change in the agricultural sector in Oman? How has 
the government attempted to balance the need for economic growth and 
environmental impact?
7. What is the state of knowledge at the farm-level regarding the safe use of 
pesticides? Anecdotal evidence suggested, confirmed by discussions with key 
informants, that this may be weak but is that really the case and is there 
variation amongst farmers in terms of such knowledge?
8. What are the factors that could enhance or operate against the spread and 
implementation of knowledge regarding the safe use of pesticides? If  the 
knowledge of safe pesticide use is weak amongst at least some farmers then 
why this is the case?
9. What are the potential approaches to knowledge dissemination of pesticide 
use? Can obstacles that exist be identified that inhibit such approaches to 
knowledge diffusion?
10. How can farmers/extension services and government improve this situation in 
relation to the safe purchase, use and disposal o f pesticides in Oman?
The relevance of the research questions to agricultural development in Oman was 
confirmed through the responses obtained from key informants via semi-structured 
interviews. They also helped elaborate some of the potential answers and ways 
forward. But even here much of what emerged was based upon anecdotal evidence 
gleaned by the respondents based upon their own experiences. There was universal 
support for the view that Al-Batinah is likely to remain the most important 
agricultural area in Oman, even though some key informants said that Najd is an 
important future alfalfa area and Salalah for certain crops. Nonetheless, Al-Batinah 
will remain the most important area for agriculture in Oman for many reasons. Firstly
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it is close to the centres of population and so an available workforce and secondly it 
has plentiful land. The average farm area in Al-Batinah is 15 hectares. Thirdly its 
farmers are younger and more dynamic. Fourth it is close to Dubai markets. For those 
reasons it was decided that future research, using a farm-based survey would 
concentrate on Al-Batinah.
The second important issue raised and discussed with the key informants was the 
issue of misuse of pesticides in general by expatriate labourers in Oman and the use of 
those pesticides which are banned under the 2006 Pesticides Law. All of the 
respondents agreed that the use of pesticides is one of the key issues in Oman’s 
agricultural sector, especially the use of prohibited pesticides within many farming 
communities in Al-Batinah. They also raised the issue of health and safety among 
workers with respect to personal protective equipment during the mixing and use of 
pesticides. They also talked about improper disposal of empty containers, the 
situation of obsolete pesticides and the effect of improper use of pesticides on health 
and environment.
The third important issue discussed in detail with key informants was the expatriate 
labourers who are working and living in the farms and consequently the large amount 
of pesticides handled by those labourers. Key informants also raised the issue of the 
poor education of those labourers and the effect of improper training and a low 
awareness level among farm labourers on the farming practices. They mentioned the 
Pesticides Law and highlighted the issue of enforcement of the laws and proper 
implementation of regulations. Key informants also mentioned the negative effects of 
small scale farms and how that causes poor management and consequently poor flow 
of information from the ministry to the large number of scattered farms. Some key 
informants talked in detail about the importance of the Farmers Association as a 
mechanism for disseminating information about good farming practices and how 
members can be considered as 'good' farm managers since they are full time farmers 
and they take care of their farms; they also use higher quality types of pesticides and 
they are concerned about the awareness and education of the farm labourers, because 
they know that those uneducated labourers produce low quality and low standard 
products. Although the nine questions prepared for the key informants do not include 
anything specifically about the farmers’ association some informants found it 
necessary to talk about the association and indicate the advantages of these types of
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association for improving the agricultural activities in Oman. They also hoped for the 
rapid spread of these types of associations to many other parts of the country in order 
to improve the agricultural situation in Oman because they focus on high standards. 
Key informants clarified in detail about the issues of extension centres and they 
referred to the small number of technicians in these centres which causes poor 
coverage of all agricultural holdings and lack of updated information among 
extension staff have resulted in lack of confidence in them by farmers, especially 
those who are members of the association. Key informants also talked about the flow 
of information from the Ministry of Agriculture. Many of them asserted that the 
information available is not improving the education and awareness level of the 
fanning community. From the discussions with key informants and issues and 
concerns raised by them it was clear that the research should focus on those issues 
mentioned by them and therefore the necessity of conducting surveys amongst farms 
in Al-Batinah.
The first series of interviews with key informants formed the basis for the design of 
the farm-based surveys. The respondents suggested topics and issues that needed to 
be explored in the survey. The results obtained from these field-based surveys in turn 
formed the structure around which the second key informant interviews were shaped. 
In effect the main insights from the field surveys were provided back to the key 
informants to see whether they chimed with what they expected or whether there were 
any unexpected outcomes. The advantage in doing this was to help check the author’s 
conclusions and provide a wider sense of context. Thus the key informants were able 
to help the author with interpretation and perhaps also to develop points that emerged 
out of the survey by explaining some o f the causes and ramifications. The 
disadvantage is that only those insights that the researcher felt were important were 
given to the key informants and it is possible that other points were missed.
Based on data and information obtained from the scoping phase 1, a detailed on-farm 
survey was designed as Phase 2 to explore the paths of information flow within the 
farming community specifically with respect to pesticide use in Oman. The principal 
target for information gathering was pesticide awareness since this was identified as a 
key topic by the key informants. Secondary objectives were to explore the role of 
farm labour and membership of the Farmers’ Association on the potential diffusion o f 
information.
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A field survey was conducted by direct contact with workers and owners of farms that 
either belonged to, or were not members of, the Al-Batinah Farmers’ Association. A 
mixture of open questions and Likert scale questions was used in the survey and 
responses were analysed according to membership or non- membership of the 
Association.
9.2 Crops and associated pesticide use in Al-Batinah
The mean age of farm workers included in the survey (39.7 and 40.1 for FA and non- 
FA respectively) is broadly in line with the results of a recent survey of greenhouse 
workers in Northern Oman by Esechie and Ibitayo (2011) who indicate that 50% of 
the 74 workers they interviewed were in the 31-40 age group. In the current survey 
owners of FA farms were younger than owners of non-FA farms.
Also in the survey 87/103 (84.5%) of workers were Bangladeshi nationals, 
substantially higher than the 28.4% indicated by Esechie and Ibitayo (2011) who 
found that Indian nationals were in the majority (37.8%). The shift in the balance of 
nationalities of farm workers is perhaps due to changes in the policy of recruiting 
farm labour by farm owners which is itself perhaps a consequence of the wage levels 
offered by farm owners. A1 Zadjali (2009) has suggested that farm labour in Oman, 
much of it in the country illegally, is transient and low-skilled and vacancies are 
frequently filled by those who have friends or relatives already in employment in 
Oman. The educational status of farm workers was lower on non-FA farms than on 
FA-farms and is broadly in line with previous results (Esechie and Ibitayo, 2011). FA 
farms owners were generally educated to a higher level than non-FA farm owners.
Even though the range of crops and their relative production frequency was similar on 
FA and non-FA farms, the absolute frequency of production of the most at risk crops 
-  those crops identified as requiring most frequent application o f agrochemicals: 
tomato, melon, eggplant and cucumber -  was higher on FA farms than on non-FA 
farms (Table 6.7). This may be taken to indicate that members of the FA are more 
likely to embrace risk. Barham and Chitemi (2009) working with groups of farmers 
in Tanzania found that individuals who are members of a farmer group are less risk- 
averse than those who were not members of such groups. In Oman it would be
226
worthwhile to explore the response to risk in other aspects of crop production and 
marketing within the membership of the Al-Batinah Farmers’ Association and other, 
newer, farming associations. This would help to answer the still outstanding question 
as to whether farmers’ associations are attractive to dynamic risk takers or whether 
membership of an association changes attitudes towards risk per se.
The level of commitment to pesticide use, as deduced from the survey questions 
presented to respondents was higher on non-FA farms than on FA farms and generally 
higher amongst farm workers than amongst farm owners within each farm type (Table 
5, Table 8). A high level of commitment to pesticide use is a common response in 
many developing countries (for example, Parveen and Nakagoshi, 2001; Amera and 
Abate, 2008). What appears to be a novel finding in the current survey is the role of a 
Farmer’s Association in ameliorating the perception of pesticides as a panacea in crop 
protection. Even though there were age differences between the respondents groups, 
age per se appeared to have no effect on response (Table 6.9). Similarly, although 
education level differences were present between the respondent groups, education 
level appeared only weakly to affect response (Table 6.11) and then only for the FA 
farm worker and non-FA farm worker groups. Previous studies, for example in 
China, have found that members of cooperatives were younger and more willing to 
accept new crop production styles, although changes in behaviour towards pesticide 
use was not explicitly investigated (Zheng et al., 2011). In Oman, age apparently had 
no effect on commitment to pesticide use; however, from the data collected it remains 
unclear whether membership of the association has modified behaviour or merely that 
membership is more appealing to younger farmers who are likely to be better 
educated and more aware of the risks associated with pesticide use.
A greater number of pesticides were in use on farms included within the FA 
membership than on non-FA farms and this may reflect a more discerning attitude to 
pesticide use with products selection more finely tuned to specific crop protection 
issues. Perhaps more importantly however, the inventory of pesticide use showed that 
on FA farms there was a much lower use of restricted and prohibited pesticides than 
on non-FA farms (Table 6.4). The use of pesticides classified by WHO as highly 
hazardous (class Ib) was also higher on non-FA farms (15.9% of all pesticides) than 
on FA farms (9.0%). The only prohibited pesticides recorded during the survey were 
Dimethoate as either the sole active ingredient (as Perfekthion®) or in combination
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with the restricted active ingredient Chlorpyrifos (as Salut®), Propargite (as Omite®) 
and Permthrin (as Permasect® and as the generic product, i.e. as a ‘me-too’ 
formulation). Of the restricted pesticides, Chlorpyrifos and Imidacloprid are 
permitted in Oman only for termite control, Cypermethrin is allowed only for 
ectoparasite control in farm animals. Lambda-cyhalothrin for agricultural use is 
allowed only in soluble concentrate formulations and Methomyl is allowed only as a 
granular formulation of 25% a.i. or less. The purpose for which these restricted 
pesticides were being used at the time of the survey was not determined.
In a more restricted survey of 15 farms in the Al-Batinah Governorates of Oman 
conducted in 1999, Thacker et al. (2000) found 22 insecticide active ingredients, 6 
fungicide active ingredients and 4 herbicide active ingredients. As an indication of 
the apparent change in the pesticide landscape since 2000, of the active ingredients 
found by Thacker et al. (2000) nine from insecticides (Dimethoate (21% of farms), 
Phosalone (11%), Dichlorvos (5%), Methidathion (5%), Tetradifon (5%), Bifenthrin 
(11%), Permethrin (11%), Carbaryl (5%) and Endosulfan (21%)) and one each from 
fungicides (Mancozeb (26%) and herbicides (Linuron (5%) are now prohibited in 
Oman. Additionally, the insecticide active ingredients Chlorpyrifos (16%), 
Ethoprophos (5%), Cypermethrin (32%) and Alpha-Cypermethrin (5%) found by 
Thacker et al. (2000) are now restricted in Oman.
The pesticide inventory appears to show that certain active ingredients are more 
heavily used on FA farms, especially Strobin and Dicarboximide fimgicides and 
Neriestoxin insecticides; other products were more commonly found on non-FA 
farms, especially Organophosphates and Macrocyclic lactones (Figure 6.1). In 
general pesticides found on FA farms were newer, more selective products such as 
Strobins whilst non-FA farms showed a greater reliance on older, off-patent products 
(especially Malathion, Table 6.7, Figure 6.6). Similarly the profile of companies 
producing pesticides found on FA and non-FA farms appeared to be different (Figure 
6.2). Based on a company representation of more than 5% of the total number of 
chemicals found, the dominant active ingredients found on FA farms were from the 
major pesticide companies in Europe, North America and Japan. In contrast on non- 
FA farms the active ingredient profile was dominated by so-called ‘me-too’ products 
from companies located primarily in India, China and other emerging economies 
(Thrupp, 1998). These companies specialize in manufacturing off-patent pesticide
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active ingredients, especially Abamectin, Acetamiprid, Malathion and Carbendazim. 
In Turkey Durmusoglu et al. (2008) have found ‘me-too’ registered Abamectin 
products to contain up to 69.8% less active ingredient than their product specifications 
and to be less effective in controlling insect pest targets. Although no similar 
chemical analyses have so far been conducted in Oman, the potential for market 
penetration by inferior products is significant and should be examined in greater 
detail.
It should be noted that while this research points to a positive relationship between 
pesticide awareness and use with FA membership other research has pointed to a lack 
of such a relationship. There are very few studies of this type in the developing world 
but Karunamoorthi et al. (2011) working in Ethiopia found that members of a 'Peasant 
Association' still had a number of bad practices in terms of pesticide handling and use, 
including the use of empty pesticide tins for drinking and food storage. Clearly much 
more work is needed to explore the presumed benefits of membership of farmer 
associations in terms of pesticide safety.
The farm-based survey showed some worrying responses about the storage of 
pesticides. Although on FA farms all respondents, owners and workers stated that 
pesticides are stored in a separate place (many actually indicated a pesticides store), 
on non-FA farms over 60% of workers said that pesticides are stored in their living 
quarters Table 6.20). Amongst non-FA farm owners 22% stated that pesticides are 
stored within the living quarters. The discrepancy might be the result of workers 
taking short-cuts and storing these products close at hand or in the most secure place 
on the farm. A major concern and common theme for non-FA farms is that owners do 
not appear to be fully aware of practices being done on their farms by their 
employees. Previous studies have examined the storage of pesticides. For example, 
Matthews (2008) reported that in many developing countries pesticides are stored in 
the living quarters, perhaps because here they are considered safe from theft. In India 
Weinberger and Srinivasan (2009) found that the education status of farm worker 
respondents had an effect on the stated storage site of pesticides; those with primary 
education were more likely to store pesticides in their accommodation compared to 
those with secondary education who were more likely to use a farm shed for storage.
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The proportion of farm owners who say that they don’t read the labels on pesticide 
containers was similar for FA (> 2%) and non-FA farms (5%). Amongst workers 
however, that proportion was much higher -  25% on FA farms and over 55% on non- 
FA farms. Again the discrepancy between owners and workers is stark, especially on 
non-FA farms. The high proportion of workers who have little or no education may 
explain the low rate of uptake of printed instructions, although it could be argued that 
experience negates the need to constantly familiarize oneself with instructions.
The response patterns were similar when respondents were asked whether they had 
ever used pesticides with instructions written in a language they do not understand. 
Over 90% of all owners responded that this was not the case; FA farm workers 
showed behaviour similar to the farm owners with 96% of this group also responding 
negatively. Safety issues again emerge with the non-FA farm worker cohort where 
nearly 50% of respondents stated that they have used pesticides with instructions they 
do not understand. Again literacy levels may help to explain these results, but the 
cavalier approach to pesticide use is a serious concern. Pesticide sellers and advisors 
and the MAFW extension system needs urgently to address this symptom of misuse, 
perhaps by developing simplified instructions printed in the languages of the workers 
-  here mainly Bengali or Urdu.
There were similarities in response patterns when owners and workers were asked to 
identify the person or persons responsible for the application o f pesticides. The 
predominant response from FA owners and workers was that key personal held this 
responsibility. In contrast, on non-FA farms both owners (57%) and workers (67%) 
stated that any worker can be given the responsibility of applying pesticides.
Not surprisingly, the hazard of pesticides to human health was identified by a number 
of the respondents to the survey. Indeed a majority of FA farm workers (88.5%), FA 
farm owners (96.3%) and non-FA farm owners (92.7%) all claimed to be aware of the 
hazardous nature of these chemicals. However, the human health risk was identified 
by only a minority of workers from non-FA farms and this must be a cause for 
concern. The question must be asked as to why it is that FA farm owners and workers 
have this awareness yet while the non-FA owners also have it there is a failure for this 
awareness to be passed to their workers? Also of concern is the finding that within 
three out of the four groups of respondents surveyed (workers on FA and non-FA
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farms and owners of non-FA farms) the level of recognition that pesticides could pose 
a danger to the environment was equal to or less than 20%. Only amongst the FA 
farm owners was a threat to the environment recognised by more than 70% of 
respondents. The mismatch between the FA farmer owners and their workers with 
regard to this danger to the environment is a surprise as one would have expected a 
degree of influence from the owners. Of even greater concern is the response from 
workers from non-FA farms where over 64% of respondents stated that the use of 
pesticides posed no danger whatsoever, either to people or to the environment. 
Admittedly this was the group with the highest level of respondents with no formal 
education. Indeed the 34% (from 213) of agricultural workers with no formal 
education represents a substantially larger group than Matthews (2008) found (16% 
on average) in a survey of over 8500 small-scale farmers in 26 countries. However, 
these findings do broadly indicate a significant weakness in knowledge transfer 
between farm owners and workers in both FA and non-FA farm, but especially for the 
latter.
The importance of education with regard to pesticide use is no surprise. In a study of 
the language and literacy barriers to health and safety training of agricultural workers 
in the USA, Arcury et al. (2010) state that a lack of education affects work-related 
health and safety training in three ways: (1) workers have limited literacy skills, (2) 
such workers lack the skills needed for learning and (3) their ability to leam complex 
concepts is limited. In the current context one might imagine that a lack of education 
would limit their ability to understand pesticide labels, follow instructions related to 
disposal of pesticides and conceptualize the consequences of poor pesticide disposal 
practices. Clearly, this group must be a particular target for future outreach activities 
to increase the skills base. Indeed the fact that less than 1% of all respondents 
indicated that pesticide use might pose a hazard for farm produce consumers is a 
further cause for concern and indicates, perhaps, a general ignorance of the 
importance of accuracy in determining the correct dosage of pesticide applications 
and concepts such as re-entry period and harvest interval.
These demographic differences are important factors that no doubt would have an 
influence on their awareness of pesticide issues and knowledge of best practice when 
it comes to handling. Thus it is not possible to claim per se that membership of an FA 
had an impact on pesticide use, storage and disposal as members of the FA could also
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be those who had such knowledge in the first place or a greater willingness to learn 
about such matters. Thus the FA could attract the better farmers rather than making 
farmers better, although no doubt even the better farmers learn much from their 
membership and interaction with other farmers. Even so it is instructive to explore the 
differences between the two groups - FA and non-FA.
Amongst the questions asked about the use of personal protective equipment (PPE) 
the responses to questions about the use of gloves and the use of masks were similar 
and in both cases showed clear differences between those on FA farms and those on 
non-FA farms. Summarizing positive Likert scale responses (always plus usually 
wear) gave an indication that, amongst FA farm workers, a clear majority use PPE 
(94% for masks and 88% for gloves). This was similar for FA farm owners where use 
was 90% and 88% for masks and gloves respectively). The fact that around 50% of 
non-FA farm owners stated that PPE is used by those that apply pesticides, the reality 
is that workers on these farms indicated that only around 25% of respondents use this 
equipment. Again differences between expectation and reality emerge for non-FA 
farms. It is also possible that respondents are over stating the use of PPE. In the 
current study it was found that education status was a stronger determinant of the use 
of personal protective equipment than age or experience. Those with a higher level of 
education were more likely to use masks and gloves when mixing and applying 
pesticides than those with no education or education only to primary level. 
Weinberger and Srinivasan (2009) found that, in India, education to secondary level 
reduced the apparent spurning of personal protective equipment relative to those with 
only primary education. In Mexico Munoz and Lacasana (2011) reported that the use 
of gloves while mixing pesticides was more frequent among workers who had 
completed high school (36.36%) whereas amongst those who had a lower education 
level glove use was lower (5.56%). Similarly, the use of a mask was more frequent 
among those with a higher education level (27.27% versus 0% for those with lower 
education status).
9.3 Disposing of pesticides and their containers
Previous studies have examined the practices used by farmers in disposing of expired 
and obsolete pesticides. Amongst Greek farmers, Damalas et al. (2008) reported that
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a majority of farmers (54.9%) typically use all o f the available pesticide, leaving none 
for disposal. With regard to old pesticide stocks, the same study found that the most 
frequent responses were that this material was disposed of either by continuing to use 
(35.8%), burning in their containers (23.5%) or dumping (16%). In the current study 
a large proportion of FA farm workers (98.1%) and FA farm owners (68.1%) 
similarly reported that they use all of the mixed pesticide solutions in one operation. 
This was not reflected in the responses from non-FA farms where workers mix left­
over pesticide mixes either with manure or soil to dispose of them, whilst non-FA 
farm owners reported most frequently that mixes were disposed-of by mixing with 
manure which itself was then applied to the soil. As stated by Damalas et al. (2008) 
and others (for example Avory and Coggon, 1994; Ntow et a l, 2006) disposing of 
pesticide residues on un-cropped areas (soil or manure destined to be mixed with soil 
in this study) poses a threat to groundwater and a hazard to humans, domestic animals 
and wildlife. The commonly reported practice by FA farm owners and workers of 
storing obsolete pesticide stocks is in line with current government policy as stated in 
the 2006 Pesticide Law which itself refers to previous legislation, specifically 
Ministerial Decision No. 18/93 (issued by the Ministry of Environment and Climate 
Affairs that states ""Every hazardous waste generator shall store hazardous waste in 
approved storage facilities on his land or at his premises until its removal in 
accordance with the terms o f the licence issued by the Ministry”. The practice of FA 
farm owners of seeking the advice of the Association prior to disposal, whilst 
apparently eschewing the extension service of the Ministry of Agriculture and 
Fisheries Wealth appears to indicate that the FA is usurping the state extension 
service as a means of knowledge diffusion about pesticides and pesticide safety.
When disposing of empty pesticide containers, the contrast in behaviour between 
workers and owners of FA farms and workers and owners from non-FA farms was 
clear. From FA farms, both owners and workers, a majority of respondents reported 
that empty containers are placed in municipality garbage bins. In contrast a majority 
of non-FA farm workers and owners reported that empty containers are burned on 
site. Again those from FA farms appear to be following government guidelines, 
although no clear policy exists for the effective disposal of pesticide containers since 
the content of municipality garbage bins are buried at land-fill locations. The on-farm 
burning of pesticide containers is frequently reported in farm surveys, especially in
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less developed countries including South Africa (15% of respondents, Dalvie et al., 
2006) and Tanzania (35% of respondents, Nonga et el, 2011). In Greece Damalas et 
a l, (2008) reported that 17.9% of responding farmers burnt empty containers on-site. 
The implications for public health and environmental damage from this practice are 
clear. In the current survey no respondents reported the re-use of empty pesticide 
containers. This positive response is welcome, especially since in other surveys as 
many as 18% (South Africa) and even 49.3% (Ethiopia) indicate that empty 
containers are re-used for food or water storage (Dalvie et a l, 2006; Amera and 
Ahate, 2008).
In general the results suggest that of the four groups the FA farm owners were more 
aware of the risks of pesticide use and more likely to conform with government policy 
in the disposal of old pesticides and empty pesticide containers. Interestingly, FA 
farm workers, despite being approximately the same age as their non-FA farm 
counterparts and having similar ethnic backgrounds, gave responses that were usually 
more similar to FA farm owners than to non-FA farm workers, perhaps because of 
their generally higher level of education and a degree of influence/training from their 
employers. The non-FA farm workers had the lowest awareness of these important 
issues amongst all four respondent categories. However, a separation of the influence 
of being an FA member (for both owners and workers) from a background of ’better’ 
education is not easy. One of the key benefits to accrue from FA membership is 
better access to information, including farmer-to-farmer, and this is likely to attract 
those farmers who are inclined to want to farm effectively and responsibly. This may 
well be reflected in a desire to hire staff who have good knowledge of farming or who 
are willing to leam and adapt.
9.4 Channels of knowledge diffusion and benefits of the Farmer Association
When asked about sources of information used to initiate the application of pesticides 
(Table 6.30) workers on FA farms overwhelmingly indicated that the farm owner 
(84.6%) was a primary source, although pesticide sellers (46.2%) were also seen as a 
source of knowledge. For workers on non-FA farms sellers of pesticides (78.4%) 
rather than the farm owner (0%) were the primary source of advice. Amongst the 
farm owners both groups indicated that pesticide sellers (57.4% for FA farm owners,
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55.4% for non-FA farm owners) and personal experience (50.0% and 55.4% for FA 
farm and non-FA farm owners respectively) were the main sources of information. In 
a study of pesticide use amongst rice growers in Bangladesh, Parveen and Nagagoshi 
(2001) found that the two biggest determinants of action, triggering the use of 
pesticides were the presence of the pest and an action threshold -  presumably related 
to pest population density. The third most important factor in initiating pesticide use 
was the advice received from the consultant from the government extension service. 
In the current study questions about the presence of the pest/disease or the use of 
action thresholds were not included in the survey questionnaire, rather personal 
experience might be considered as a proxy and, as indicated above, such personal 
experience was cited as a trigger for pesticide use by over 50% of FA and non-FA 
farm owners, but was less frequently listed as a source of information than advice 
received from pesticide sellers. The role of MAFW in providing advice for the 
initiation of pesticide use was notable by its absence.
Discrepancies also emerged when respondents were asked about the frequency that 
they were provided with training or provided training opportunities in relation to 
pesticide applications. It is, of course, possible that “training” is open to a number of 
interpretations and with hindsight an alternative phrasing of the question might have 
been preferred. Notwithstanding these reservations, a number of key observations can 
be made. On FA farms instruction/training is more frequently provided than on non- 
FA farms. Secondly, on FA farms workers claim a greater level of direct instruction 
than owners appear to provide -  perhaps out of loyalty. Thirdly, on non-FA farms 
owners appear to claim that they are providing more direct instruction than the 
workers appear to admit having received. The responses here are clearly linked to the 
question in the Farm Owner Survey where farm owners are asked about the frequency 
at which they visit their farms (see helow).
In all respondent groups the majority claimed that they had never attended a meeting 
hosted by MAFW to discuss pesticides, although the number of positive responses 
was higher amongst farm owners than farm workers and more FA farm owners had 
attended such a meeting than non-FA farm owners. The lack of a clear and strong 
pathway for pesticide knowledge diffusion is a concern and confirms the opinions 
expressed by the Key Informants about a generally weak and under resourced state 
extension service. The observation also adds weight to the suspicion that other
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agencies are usurping the role of the state extension service. This was further 
confirmed when respondents were asked whether they had ever been contacted about 
prohibited pesticides and if so, by whom. An overwhelming majority of workers and 
non-FA owners had never been contacted about such products. Only within the FA 
farm owner group had a majority of respondents been contacted about prohibited 
pesticides, but even here it is not the MAFW extension service that is providing the 
pathway for knowledge transfer, rather the FA itself.
Not surprisingly, when asked about the benefits of FA membership and areas where 
the FA could improve the services it provides, only FA farm owners expressed their 
opinions in any great numbers. The most frequent response provided by FA farm 
owners was that the FA was a conduit for information sharing, i.e. a pathway for 
knowledge diffusion. More specifically knowledge about pesticides was a frequently 
cited benefit of membership. Additionally, large numbers of FA farm owners felt that 
they benefitted from the FA through better marketing opportunities and enhanced 
purchasing power. Marketing issues have been frequently cited as a major obstacle to 
the fiirther development of agriculture in Oman (A1 Zadjali, 2009) and were referred 
to by the Key Informants. By improving the opportunities for product marketing, 
perhaps through their branding of products, the FA is likely to make substantial 
progress towards increasing exports to existing external markets and hopes to expand 
the range of export targets.
When asked about how the FA could be improved, 40% of FA farm owners appeared 
happy with the current situation and did not make any suggestions for areas where the 
Association could do more. The biggest obstacle to FA improvement was given as an 
implied lack of government support (46%). The key informants also indicated 
specific areas where greater government support could greatly assist the working of 
the Association. Specifically KI NUl suggested that the government support could be 
""by attaching experts in production, extension, protection and marketing to the 
Association fo r  some years by giving them salaries until the Association gets bigger 
and is able to support their salaries. These engineers can provide the latest 
information and knowledge and awareness in pesticide use, safety and application ”. 
In terms of pesticide support, less than 2% of respondents indicated that the 
Association could offer more assistance in this area. It would appear that the FA 
membership is satisfied with the FA efforts in this regard. A second survey was
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conducted through telephone interview with 100 farm owner members and non­
members of the Farmers’ Association to explore why they join (50 member owners) 
or not (50 non-member owners) the Association. The questions used in the survey 
were both open and closed (Likert scale) and responses were analysed according to 
membership or not membership of the A1 Batinah Farmer’s Association. In terms of 
age (Table 7.2) owners of FA farms were generally younger than those on non-FA 
farms; this may indicate that FA owners are perhaps more dynamic and more risk- 
taking than their non-FA counterparts. Also, FA farm owners are better educated than 
non-FA farm owners.
When asked about the responsibility of purchasing pesticides, a majority of both FA 
and non-FA farm owners indicted that the farm owner is responsible for buying 
pesticides. However, 58% of the non-FA farm owners indicted that it is also the 
responsibility of the foreman to purchase pesticides. Buying pesticides is one of the 
most important steps in the management of the farm and FA owners appear to be 
know what they want and are able to discern the good pesticides from the 'me too' 
products. They appear to be less influenced by sellers, indeed sellers visit FA farms 
with a far lower frequency than they visit non-FA farms (Table 7.3).When they asked 
about the priority they give when choosing pesticides, safety was the first choice for 
both respondents’ owner groups. In terms of importance of environmental protection 
it was more important among FA owners than non- FA owners. Cost was a more 
important factor within non-FA than FA owners; pesticide brand was significantly 
more important for FA farm owners than for non-FA farm owners. It was thus clear 
that FA members are more concerned about the environment and they also prefer to 
buy good quality pesticide from well-known brands even though they are more 
expensive. A study conducted in China found that individual attitude and behaviour 
of farmers are primary factors that affect farmers’ awareness in choosing and applying 
most appropriate and good quality pesticides (Hou Bo and Wu Linhai, 2010). All FA 
farm owner respondents indicated that they visit their farms daily. In contrast 46% of 
non-FA farm owner respondents visited daily and 50% visited less than once per day 
but more than once per week. The key informants suggested that this is characteristic 
behaviour of members of the Farmers’ Association - they are more regular visitors to 
their farms and take an active role in running of the farms (Section 8.5.4). Regular 
visits of the farm owners to their farms is one indication that they manage and take
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care of production and are concerned about how workers are following instructions 
especially with regard to pesticide use. When asked about the frequency of their visits 
to MAFW extension centers, the majority of owners indicated that they rarely visit 
these centers. This type of response indicates that farmer dependency on the extension 
centers is very low. When owners were asked about the quality of advice from 
MAFW, FA farm owners gave a lower rating than non-FA owners. FA farm owners, 
being better educated than non-FA owners, are perhaps more concerned about the 
quality of advice they receive. This could also be an indication that FA farm owners 
have their own sources of information and knowledge with regard to good agricultural 
practices. The extension services need to be strengthened in the Sultanate of Oman as 
recently suggested by Al-Hasani (2012). This is also reflected both in the first farm 
survey where the respondents indicated that the MAFW is not one of the main sources 
of advice when it comes to decide about pesticide dose. It is also a reflection of the 
views of key informants who suggested that the extension services need to be 
strengthened and also it links to the farm owner survey where many of the farm 
owners reported that they rarely visit Ministry extension centres and gave a poor 
quality rating to the advice that they receive from the centres.
When asked how often pesticide sellers visit their farms, the frequency was higher 
amongst non-FA farm owners than FA farm owners (Table 7.22). Non-FA farm 
owners appear to be subjected to more frequent visits by pesticide sellers. This issues 
was raised by some of the key informants when they indicated that since FA owners 
manage their farms and pay regular visits to their farms they also do not allow 
pesticides sellers to enter their farms to introduce pesticide products. Non-FA farmers 
also gave a higher rating to the quality of advice they receive from pesticide sellers 
than FA farm owners. When asked about the objectives of pesticide sellers, both 
groups indicated that the first priority of sellers is to sell pesticides. A study 
conducted in Tanzania found that pesticide sellers carry out their business in the 
farming community and their main interest is achieving large sales of their pesticides 
(Ngowi et al, 2007).When asked to give their opinion on the advantages of the Al- 
Batinah Farmers’ Association, farm owners who are members of the Association 
indicated positive advantages about all of the options offered (Table 7.33). When 
asked about obstacles to the future progress of the Farmers’ Association, most FA
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farm owners indicated that they saw no disadvantages with the Association although 
many saw the need for the FA to produce more extension literature and the need for 
the Association to become more involved in crop marketing (14%). Key informants 
had stated that the main purposes of the Association were to improve product 
marketing, reduce costs, protect and preserve agricultural land, promote modem 
technology and encourage rational pesticides use. The stated objectives of the 
Association appear to have been adopted by the membership, especially in relation to 
pesticide use. The responses from FA farm owners indicated a high level of 
dependence on the Association for information about pesticides. In contrast non-FA 
owner responses indicated reliance on pesticide suppliers for advice. The low level of 
apparent information flow from MAFW extension is clear from several of the 
responses.
9.5 Key Informant responses
Extension offices in Oman come under the aegis of MAFW and so all extension 
advice is delivered via this Ministry. Several factors related to pesticide awareness 
were identified that are clearly beyond the control of the extension offices including 
part-time and absentee farmers. A considerable number of farm owners do not mn 
their farm operation themselves; rather, they delegate decision-making to expatriate 
labour. Small, dispersed land holdings and the poor educational level of farmers and 
labourers all contribute to the intractability of pesticide-related problems within the 
farming community. Budgetary problems within the MAFW extension service, 
specifically the insufficient number of technicians, limit its ability to cover the 
number of potential “clients”. The poor training and experience status of the technical 
staff, the weak coordination between extension staff, research staff and farmers and 
the centralized, top-down approach to extension planning all further undermine the 
ability of the extension departments to deliver an effective service. The Al-Batinah 
Farmers’ Association appears to be playing an important surrogate role in 
disseminating information and knowledge to its member farmers and usurping the 
role of the State service in delivering extension advice to farmers and the farming 
community.
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Members of the Farmers’ Association appear to be genuinely concerned about the 
type of pesticides used on farms, albeit perhaps for financial, export oriented, reasons. 
They prepare lists of recommended pesticides and fertilizers for members to follow. 
Although the prices of these pesticides are higher than available alternatives. 
Association members are apparently keen to deal only with established brands. 
Nonetheless, cooperative purchasing power means that they can acquire their 
agricultural supplies at reduced cost. Members of the Association have achieved 
considerable success in exporting crop products to many countries especially to 
developed markets including Japan and some European nations. All products 
exported within the region, to the UAE for example, are now routinely tested for 
pesticide residues. The Farmers’ Association appears to be making strenuous efforts 
to transfer information among members, helping them to become accustomed to the 
realities of export-driven crop production. The Association appears to have managed 
to achieve a change in the attitude of many of its members towards a more responsible 
approach to crop production albeit within a group of farmers already susceptible to 
such an attitude change.
The key informants described potential avenues of support to farmers associations 
from the government. In particular, these included infrastructure support including 
land for the construction of dedicated sorting, storage and packing activities, and 
consultancy support to provide expert advice.
During the research it has become clear that pesticide misuse is a major issue in 
Oman, both in terms of the use of prohibited and restricted active ingredients and the 
generally low level uptake of safety precautions such as correct storage and use of 
personal protective equipment. What has emerged, expectedly at the outset of the 
research was the difference being made to policy implementation by the growing 
involvement of the Farmers’ Association in the dissemination of knowledge and 
expertise. This was most noticeably observed through the issuance of their list of 
preferred pesticides, but also in the fact that on Association farms safety procedures 
are generally better and more stringently applied. This has perhaps been achieved 
through more clear pathways of information transfer from owner to worker along with 
the fact that FA farm owners appear to be more hands-on in their approach. What 
remains unclear however is whether the FA is actually changing opinions and actions
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or merely appealing to a membership of like-minded, perhaps more progressive 
farmers.
9.6 Conclusions and future research
The Al-Batinah Farmers’ Association is changing the agricultural scenery of the 
Sultanate of Oman and this research has pointed to various differences between FA 
and non-FA farms. The evidence from this research has shown that owners of FA 
farms employ better educated labourers. These labourers appear to follow a clearer 
line of management with effective channels of knowledge diffusion. Information 
appears to flow from the owners directly to the senior workers. The owners 
themselves are apparently more committed farmers, visiting their farm far more 
regularly than their non-FA counterparts. In the case of pesticide purchase and use, 
the farm owners themselves seem to rely more on the FA itself than on other sources 
of information, including the MAFW extension staff and pesticide agents. Again, in 
the case of pesticides, the FA itself is spreading knowledge about effective and better 
quality products. The end result is that FA farms also appear to have a better record 
on the use of safety equipment and dispose of waste more in accordance with existing 
legislation.
The results found that the use of illegal pesticides was lower on FA farms than on 
non-FA farms. Similarly, the use of low cost, potentially lower quality "me-too' 
products was lower on FA farms. Further research should look at the quality and 
efficacy of these "me-to6' products and also the possible mislabelling of pesticides.
The education status of the worker population was found to be higher on FA farms 
than non-FA farms. However, the fact remains that the majority of farms in Al- 
Batinah do not belong to the Association. Thus, the education status of the majority 
of the worker community on Al-Batinah farms is a cause for concern. Explicitly, the 
concern is that this work-force is not being reached by existing extension activities. 
Policy-makers need to look again at the quality and style of literature. Information 
clearly needs to be extended in a variety of languages and in more simplified formats.
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The interviews with Key Informants achieved three clear objectives. Firstly, they 
confirmed the importance of pesticide use and misuse as a field of research. 
Secondly, they raised issues that had not initially been considered for inclusion in the 
farm survey; mostly strikingly the effectiveness of the FA as a conduit for knowledge 
transfer. Thirdly, they allowed the identification of issues that clearly are of major 
relevance to the development of agriculture in Oman but that which were beyond the 
scope of the research presented here. In particular the emergence of farm sub-letting 
as an illegal practice that appears to be encouraging poor farm management. This is 
an urgent issue that needs to be addressed by careful research.
The inventory of pesticides gathered from the farms included in the survey would 
appear to show that illegal products have a half-life for removal from the system that 
is much shorter on FA than on non-FA farms. The database of pesticides in-use on 
farms should be extended over time to examine the decline of other products that 
might, in future, become prohibited. For example, neonicitinoids have recently been 
prohibited in many parts of Europe. If Oman follows this example, it would be 
interesting to follow the responsiveness of the farming community in dropping a 
group of pesticides which are currently widely used. Such a database would also be 
usefiil in charting the rise of newer products. The quality of the so-called “me-too” 
pesticides needs urgent attention, especially in relation to purity.
In total data from 177 farms has been collected. Over time it would be useful to 
revisit these farms to monitor changes in farm practice. This would be especially 
relevant if additional farms joins the FA. Changes in attitudes held by the owner 
could then be tracked in real time.
Certain crops were more frequently grown on FA farms than on non-FA farms. All 
respondents had indicated the crops most likely to require pesticide protection and so 
a “susceptibility burden” was estimated for each farm. FA farms were more likely to 
grow high susceptibility crops and overall susceptibility burdens were higher on FA 
farms than non-FA farms. This could indicate a degree of risk aversion on non-FA 
farms relative to FA farms. The extent of the confrontation with risk would be 
instructive for different farm types.
Policy gaps identified in this research related to the disposal of empty pesticide 
containers and the use of expired pesticides. There is an urgent need for issuing
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updating regulations and the implementation of national policies and international 
agreements. This is especially important with regard to enforcement of PPE use and 
the proper and sustainable disposal of pesticide containers and obsolete chemicals
Budgetary problems within the MAFW extension service, specifically the insufficient 
number of technicians, limit its ability to cover the number of potential “clients”. The 
quality and relevance of extension literature also needs to be addressed. Given that 
the majority of workers on, especially, non-FA farms are illiterate and yet making 
important decisions about pesticide use, it is vital that extension materials are targeted 
towards these groups in a language they can understand, perhaps using drawings or 
cartoons. This is a great cause for concern and needs to be addressed. The Al- 
Batinah Farmers’ Association appears to be playing an important surrogate role in 
disseminating information and knowledge to its member farmers and usurping the 
role of the State service in delivering extension advice to farmers and the farming 
community.
Members of the Farmers’ Association appear to be genuinely concerned about the 
type of pesticides used on farms, albeit perhaps for financial, export oriented, reasons. 
They prepare lists of recommended pesticides and fertilizers for members to follow. 
Although the prices of these pesticides are higher than available alternatives. 
Association members are apparently keen to deal only with established brands. 
Nonetheless, cooperative purchasing power means that they can acquire their 
agricultural supplies at reduced cost. Members of the Association have achieved 
considerable success in exporting crop products to many countries especially to 
developed markets including Japan and some European nations. All products 
exported within the region, to the UAE for example, are now routinely tested for 
pesticide residues. The Farmers’ Association appears to be making strenuous efforts 
to transfer information among members, helping them to become accustomed to the 
realities of export-driven crop production. The Association appears to have managed 
to achieve a change in the attitude of many of its members towards a more responsible 
approach to crop production albeit within a group of farmers already susceptible to 
such an attitude change. It may be, of course, that farmers who are more disposed 
towards being careful with pesticides are those more likely to join the FA. Hence the 
question becomes how can farmers who are not so disposed be encouraged to join an 
FA? Various incentives may be provided by government to help encourage this, but
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what form these should take and how best they can be applied still requires more 
work.
Further research is also required to compare down-stream aspects of pesticide use on 
FA and non-FA farms, especially in relation to the ability of those applying pesticides 
(mixing, applying, maintaining harvest intervals) as well as at the ability of decision­
makers to link correct pest/disease diagnosis with the selection of the most 
appropriate product.
Future research might also make it possible to resolve the issue of whether FA 
membership changes the attitudes of farm owners or is attractive to a membership 
with more environmentally enlightened outlooks to crop production and whether 
workers, by knowledge diffusion, are taking on the attitudes of the farm owner.
A number of key recommendations can be derived from the core results of this 
research. Specifically:
1. Farmers should be encouraged to join a local association by promoting the 
benefits of membership. Additional associations should be encouraged in 
other areas of Oman and these associations themselves could expand their 
extension role.
2. Much of the staff within MAFW extension centres are generalists and mostly 
recent graduates without specialist knowledge of extension work. The 
mandate of the state extension service needs to be modernized, perhaps with 
the establishment of technical advisory centres consolidated into fewer, 
regional, regional research centres with diagnostic laboratories and specialist 
plant pathologists and entomologists. Such centres could do regional trials 
tailored to local growing conditions and crop specific pests and diseases. 
Model farms and crop trial sites could then be established.
3. The Ministry of Agriculture and Fisheries Wealth should itself encourage 
more farmers’ associations. Currently there are communication gaps between 
MAFW research, MAFW extension and the farming community. Farmers 
appear to disregard the extension service because staff are too generalist.
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There should be better and more direct links between farmers and MAFW 
research. Farmers are looking for specific advice and support on specific 
issues and extension agents frequently cannot provide this because they are 
too general.
4. The Ministry of Environment and Climate Affairs needs to investigate how 
prohibited pesticides are entering Oman and how these products are getting 
onto farms. The research has highlighted issues related to the storage and 
disposal of pesticides and containers.
5. Policy makers should consider the introduction of a pesticide applicators 
certificate course along the lines of the BASIS qualification in UK.
Finally, it would be beneficial to reflect, critically, upon the approach adopted, what 
went well and what didn’t work so well; what might have been done differently?
On balance the use of key informants as an expert panel served its purpose well. 
However, it could be said that twelve out of seventeen key informants were from the 
Ministry of Agriculture and Fisheries and in retrospect this might have been unwise. 
While this Ministry is obviously the one closest to the project and has many people 
with expertise on the subject it might have been better, with hindsight, to have chosen 
a more diverse range of panellists. It might have been worthwhile to have had a 
member of the private sector, perhaps from the pesticide industry, as a member of the 
key informant panel.
Some of the survey questions in the first field-based questionnaire could have been 
designed differently so that the responses might have provided more useful and more 
easily analysed information. For example, the use of the word “training” could have 
been interpreted in different ways by different respondents leading to ambiguity. 
With hindsight it might have been better to use alternative phraseology.
The types of questions used in the questionnaire may not have been correctly 
balanced between Likert scale and open questions. There is no doubt that Likert scale
245
questions provide data that is easier to record, analyse and statistically dissect. On the 
other hand open or qualitative questions give data that is open to different 
interpretations, perhaps leading to ambiguity. However, on the positive side, open 
questions allowed the researcher to understand more about what is going on “under 
the surface” to get a better feel for what is happening on the farms.
Having an identical questionnaire for both owners and workers helped the researcher 
to detect discrepancies between the two groups, for example in the stated owner 
provision of personal protective equipment and the actual use of this equipment by 
farm workers.
The geographical distribution of FA farms and non-FA farms was dissimilar (Table 
6.1). FA farms were more numerous in Wilayat Suwaiq simply because this is the 
location of the FA central administration. FA farms are disproportionately located in 
Wilaya that have, on average, larger farms. Concomitantly, non-FA farms were more 
numerous in those Wilaya with, on average, smaller farms -  Liwa, Shinas and Rustaq 
(Table 6.1). Because of this distribution asymmetry overall average farm size was 
smaller for non-FA farms than for FA farms. Table 6.1 also shows the uneven 
distribution of size classes between FA and non-FA farms with many more non-FA 
farms having sizes less than 5 ha compared to FA farms. When selecting non-FA 
farms an attempt was made to ensure a distribution that matched the geographical size 
of the Wilaya as well as fairly equal distribution between Wilaya. However, the 
distribution of FA members is not the same; overwhelmingly the majority of the 
membership of the FA is centred in Suwaiq which leads to underrepresentation of the 
other Wilaya. This asymmetry was thus inevitable. A better alternative might have 
been to have non-FA farms following the same skewed distribution as the FA farms, 
i.e., selecting more non-FA farms also from the Wilayat Suwaiq.
Visiting farms in person for the first survey gave the researcher a greater in-depth 
understanding of on farm activities such that it was felt possible to conduct the second 
interview by telephone. Thus the researcher was satisfied that the answers by 
telephone were complete. If this had not been the case, the second survey would have 
reverted to a face to face type of interview technique.
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Appendices
Appendix 1. Al-Batinah Farmers’ Association Recommended Pesticide List
Trade name Active ingredient Manufacturer WHO
Acarelte Dinobuton Probelte, EU II
Actara Thiamethoxam Syngenta, EU N1
Admiral Pyriproxifen Sumitomo, Japan U
Akarilod Diafenthiuron Levant Overseas, EU III
Aliette Express Fosetyl A1 Bayer, EU u
Amistar Top Azoxystrobin+Difenoconazole Syngenta, EU U + II
Antracol Propineb Bayer, EU u
Avaunt Indoxacarb Dupont, USA II
Belt Flubendiamide Bayer, EU N1
Biomite Botanical Arysta, USA N1
Calypso Thiacloprid Bayer, EU II
Carbendazim Carbendazim Agropharm, EU U
Chess Pymetrozine Syngenta, EU N1
Cobox Copper oxychloride BASF, EU II
Coragen Chlorantraniliprole Dupont, USA U
Curzate R Copper oxychloride + Cymoxanil DuPont, USA II+ 11
Envidor Spirodiclofen Bayer, EU N1
Equation Pro Cymoxanil+Famoxadone DuPont, USA II+ U
Evisect S Thiocyclam Nippon Kayaku, Japan II
Farmalan Teflubenzuron Chema, Egypt u
Flint Trifloxystrobin Bayer, EU u
Floramite Bifenazate Chemtura, USA u
Force Tefluthrin Syngenta, EU Ib
Green Angulatin Xinxiang, China N1
Ipress Iprodione U
Janniet Acetamiprid nl
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Kanemite Acequinocyl Arysta, USA Nl
Kocide Copper hydroxide DuPont, USA II
Larvikill Emamectin benzoate Kingbo, China Nl
Marshal Carbosulfan FMC, USA II
Match Lufenuron Syngenta, EU Nl
Milbeknock Milbemectin Mitsui, Japan Nl
Mistatop Difenoconazole II
Mospilan Acetamiprid Nippon Soda, Japan Nl
Multinim Azadirachtin nl
Oberon Spiromesifen Bayer, EU Nl
Oncol Benfuracarb Otsuka, Japan II
Ortiva Azoxystrobin Syngenta, EU U
Ortus Fenpyroximate Nihon Nohyaku, Japan II
Pegasus Diafenthiuron Syngenta, EU u
Pirimilod Pirimiphos methyl Levant Overseas, EU II
Prefin Pyriproxyfen 10% EC IQV, EU u
Previcur N Propamocarb hydrochloride Bayer, EU u
Proclaim Emamectin benzoate Syngenta, EU Nl
Proplant Propamocarb hydrochloride Agriphar, EU U
Revus Top Difenoconazole + Mandipropamid Syngenta, EU II+ u
Ridomil Gold SL Metalaxyl Syngenta, EU II
Ridomil Gold Metalaxyl +Copper Syngenta, EU II+ 11
Rizolex Tolclofos Methyl Sumitomo, Japan u
Rovral Iprodione FMC, USA III
Score Difenoconazole Syngenta, EU II
Starkle Dinotefuron Mitsui, Japan Nl
Sumi-Alpha Esfenvalerate Sumitomo, Japan II
Tinamex Abamectin IQV, EU Nl
Topsin-M Thiophanate-methyl Nippon Soda, Japan U
Touchdown Glyphosate Syngenta, EU III
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Tracer Spinosad Dow, EU III
Trebon Etofenprox Levant Overseas, EU U
Vertimec Abamectin Syngenta, EU Nl
Voliam Targo Abamectin Syngenta, EU Nl
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Appendix 2. Farm-based Survey Questionnaire
1. Demographics
101. Date
102. Farm number
103. Wilayat
104. Village
105. GPS coordinates
106. Name of the owner
107. Is the farm a 
member of the 
Agricultural Association 
for Al-Batinah Farmers 
(FA)?
Yes No
(1) (2)
108. Farm size (specify 
units)
109. How many labours 
work on the farm?
110. How many of these 
labourers are Omani?
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lb. About the Respondent
111. What is your 
nationality?
112. What is your 
position on the farm
Owner Worker
(1) (2)
113. What is your age?
114. What is the highest 
level of education you 
have reached?
None Elementary Grade 7-8 Grade 9 Higher education
(1) (2) (3) (4) (5)
115. How many years of 
experience in agriculture 
do you have?
116. Describe any 
training you have 
received and when you 
had this training
2. Crop Production and Protection
201. List the crops you 
grow on the farm
202. What are the crops 
that you spray most with 
pesticides?
203. What are the crops 
you spray least?
264
204. On your crops do 
you use:
Artificial Fertilizers?
( 1)
Manure?
(2)
Bio-pesticides/natural
enemies/IPM?
(3)
205. Do you use 
chemical pesticides on 
your crops?
Never
( 1)
Rarely
(2)
Sometimes
(3)
Often
(4)
Always
(5)
206. Does the farm use 
more or less pesticide 
than it did last year?
Much more Bit more Same Bit less Much less
(1) (2) (3) (4) (5)
207. If you use chemical 
pesticides, for what 
purpose do you use 
them? (tick any that 
apply)
Weeds
(1)
Insects
(2)
Diseases
(3)
Rodents
(4)
Veterinary
(5)
Others
(6)
208. What type of 
pesticide formulation do 
you use (Tick all that 
apply)
Dust or 
powder
Bait Liquid spray ULV Granules Other
(specify)
( 1) (2) (3) (4) (5) (6)
209. Pesticide use solves 
your pest problems. 
Indicate your personal 
opinion
Strongly agree
( 1)
Agree
(2)
Neutral
(3)
Disagree
(4)
Strongly disagree
(5)
210. Which chemicals 
are you using? Ask to 
see all containers.
Trade name Formulation Active ingredient Manufacturer
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3. Health and Safely /
301. If you have been 
trained in the use of 
pesticides, what were 
you trained on?
H o w  t o  u s e  
t h e m
H e a l th  a n d  
s a f e ty
IP M  d i s p o s a l  o f  
p e s t i c id e s
A p p l i c a t io n
t e c h n o l o g y
E n v i r o n m e n ta l
e f f e c ts
O th e r  ( P le a s e  
s p e c i f y )
(1) (2) (3) (4) (5) (6)
302. Where do you buy 
pesticides?
From a licensed 
seller
From a seller but 
I am not sure 
about license
From open 
market
From both Others ( please 
specify)
(1) (2 ) (3) (4) (5)
303. Where do you 
store pesticides?
In the kitchen Anywhere in the house In a separate place Others (specify)
(1) (2) (3) (4)
304. Have you ever 
bought chemical 
pesticides without a 
label or without 
instructions?
Yes No
(1) (2)
305. Do you usually 
read the labels on 
pesticide containers?
Never Rarely Sometimes Usually Always
(1) (2) (3) (4) (5)
306. Have you ever 
used chemicals with 
instructions in a 
language you do not 
understand?
Yes No
(1) (2)
307. Are you confident 
that you understand 
instmctions for use?
Yes No Sometimes Do not know
(1) (2) (3) (4)
308. Who has 
responsibility for the 
application of 
pesticides? (tick one 
box)
Identified key workers Any available worker
(1) (2)
309. What do you think 
are the benefits from 
pesticide use?
Control insects Control diseases Good for growth No benefits
(1) (2) (3) (4)
310. How do you rate 
the use o f pesticides?
10.
Always
good
9. 8. 7. 6. 5. 4. 3. 2. 1. Always 
bad
311. If pesticide do 
damage do they do 
damage to;
H u m a n  h e a l th A n im a l  h e a l th W ild l i f e W a te r  h o d i e s A ll  o f  t h e  t h e s e O t h e r s
( I ) (2) (3) (4) (5) (6)
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312. What do you (or 
whoever applies 
pesticides for you) wear 
when spraying?
N orm al
clo thes
C o tto n
overa lls
G lo v es Hat B oots B are
feet
G lasses G oggles H andker
-ch ie f
a round
m outh
M ask O ther
specify
(!) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
313. Do you (or 
whoever applies 
pesticides for you) wear 
a face mask when 
mixingand applying 
pesticides?
Never Rarely Sometimes Usually Always
(1) (2) (3) (4) (5)
314. Do you (or 
whoever applies 
pesticides for you) wear 
a gloves when mixing 
and applying pesticides?
Never Rarely Sometimes Usually Always
( I ) (2) (3) (4) (5)
315. What do you do 
with empty pesticide 
containers?
Use for water 
and/or food 
storage
Sell it Bury in the 
soil
Municipality
garbage
Bum Other specify
(1) (2) (3) (4) (5) (6)
316. What do you do 
with obsolete (expired) 
pesticides in your hand?
Continue 
to use it
Ask 
advise of 
MAP
Ask 
advice of  
FA
Ask 
advice of  
neighbour
Dispose 
in the soil
Store it Only buy 
small 
amount
Other
specify
(1) (2) (3) (4) (5) (6) (7) (8)
4. Channels of Knowledge Dif iision
401. Who initiates your 
use o f pesticides?
M yself Pesticide
seller
FA MAFW Friend Farm owner Don’t use
(1) (2) (3) (4) (5) (6) (7)
402. How do you decide 
on the dosage to be 
used?
Advice from 
supplier
Advice from 
MAP 
extension 
office
Common
sense
Past
experience
Neighbour Farmer
Association
(FA)
(1) (2) (3) (4) (5) (6)
403. Who do you 
discuss important 
decisions about pest and 
diseases control with:
Seller Neighbour Friend MAP FA
(1) (2) (3) (4) (5)
404. Have you ever 
received advice about
Seller Neighbour Friend MAP FA
pest and disease control 
from these groups?
(1) (2) (3) (4 ) (5 )
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405. Have you ever 
changed the way you 
control pests and 
diseases after discussing 
a problem with 
someone? If so with 
who?
Seller Neighbour Friend MAF FA
(1) (2) (3) (4) (5)
406. Have you ever 
given advice about pest 
and disease control? If 
so to who?
Seller Neighbour Friend MAF FA
(1) (2) (3) (4) (5)
407. How often do you 
provide/receive training 
for your labour 
force/from the farm 
owner in terms o f  
pesticide use?
Never Weekly Monthly Yearly
(1) (2) (3) (4)
408. Have you ever 
attended meeting o f the 
MAFW extension office 
about pesticides?
Yes No
(I) (2)
409. Have you ever 
been contacted by any 
o f these telling you 
which pesticides are 
allowed or not allowed?
None FA Family
member
Friend MAFW Pesticide
dealer
(1) (2) (3) (4) (5) (6)
410. Would you be 
willing to provide 
training about pesticides 
and their use to other 
farmers?
Yes No
(1) (2)
5. The Farmers’ Association
501. What benefits do 
you get fi-om the 
Farmers’ Association
Fertilizer Heritage Marketing Organic Pesticides Purchasing Share
knowledge
Don’t
know
(1) (2) (3) (4) (5) (6) (7) (8)
502. Could the Farmers’ 
Association do more to 
help agriculture?
N eed  c lea r  
ob jec tives
M ore
in fo rm a tio n
abou t
pestic ides
F A  n eed s  to  
ex pand
M ore 
supp o rt in  
ex tension
S tro n g e r
go v ern m en t
support
M ore 
su p p o rt in  
m ark e tin g
M ore
in fo rm a tio n
ab o u t
o rg an ic
p ro d u ctio n
D o n ’t k n o w
(1) (2) (3) (4) (5) (6) (7 ) (8)
503. If you are not a 
member o f the FA, why 
not?
Member Might join Too busy No need Not interested Don’t know
(1) (2) (3) (4) (5) (6)
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Appendix 3.FA/Non-FA Farm Owner Questionnaire
1. Demographies
101. Date
102. Farm number
103. Wilayat
104. Village
105. GPS coordinates
106. Name o f the Owner
107. Is the farm a member 
of the Agricultural 
Association for Al-Batinah 
Farmers (FA)?
Yes No
(1) (2)
108. Farm size (specify 
units)
lb. About the Respondent
109. What is your age?
110. What is your 
education status?
None Elementary Grade 7-8 Grade 9 Higher education
(1) (2) (3) (4) (5)
111. How many years of 
experience in agriculture 
do you have?
112. If somebody in your 
family wanted to work in 
agriculture what would 
you be your attitude?
Very happy Happy Neutral Disappointed Very
disappointed
(1) (2) (3) (4) (5)
269
113. Which of these 
statements is closest to 
your own position?
Care for the 
environment is a 
luxury I cannot 
afford
The environment 
is not important 
to me
The environment 
is important but 
not as important 
as profit
I am willing to 
reduce some 
profit to protect 
the environment
The protection of 
the environment 
is more important 
than profit
(1) (2) (3) (4) (5)
2. Crop Protection
201. Who buys the 
pesticides on the farm?
Self Foreman Key labourers Any labourer
(1) (2) (3) (4)
202. If we asked you how 
much pesticide you used 
last year or how many 
times you sprayed your 
crops last year, would you 
have a record of that?
Yes No
(1) (2)
203. What priorities do 
you have when buying 
pesticides?
Cost Effectiveness Environment Legality Brand Safety
(1) (2) (3) (4) (5) (6)
3. Channels of Knowledge Diffusion
301. How regular do you 
visit your farm?
Daily 3 times/week 1/week 1/month Rarely
(1) (2) (3) (4) (5)
302. How often do you 
visit MAFW extension 
office?
Regularly Frequently Occasionally Rarely Never
(1) (2) (3) (4) (5)
303. How do you rate the 
advice received from 
MAFW?
Excellent Good OK Poor Very poor
(1) (2) (3) (4) (5)
304. How often do 
pesticide sellers visit your 
farm?
Very often Often Sometimes Rarely Very rarely
(1) (2) (3) (4) (5)
305. How often do you 
visit pesticide shops?
Very often Often Sometimes Rarely Very rarely
(I) (2) (3) (4) (5)
306. How do would you 
rate the advice you receive 
from pesticide sellers?
Very good Good Neutral Bad Very bad
(1) (2) (3) (4) (5)
307. Put in order what you 
think are the priorities for
Help farmer Help Oman Selling pesticides Help environment
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pesticide sellers (1 highest 
to 4 lowest)
(1) (2) (3) (4)
308. If you are a member 
o f the FA, how long have 
you been a member?
309. What are the 
advantages o f a FA?
Aeeess to markets Access to technology Access to new 
varieties
Cost reduction when 
purchasing supplies
(1) (2) (3) (4)
310. What are the 
disadvantages o f a FA?
Time consuming Cost o f membership Production restriction
(1) (2) (3)
311. How do would you 
rate the advice you receive 
from FA?
Very good Good Neutral Bad Very bad
(1) (2) (3) (4) (5)
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